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:ccc:znand c~~aao f Czntents

I 7,?X: -;hs d:u-ment has lze : aared to provide ifnti on the
S::a:eaic :efense mni;tiat;.e \Crganizaticn (SZIG) Research, Develctment, Test
and Evuaic ?:TE r zr to the ccncressicnal cocnittees during .the FY

1/Y1991 -,udget hais.The deritv su.:=azies orovide narrative and
isal infornaticn cn tne sz:0 prcgra~ elments and t:he projects contained

d-~'- --~ar~c thCT5j9 and amm~ended FY139 s-u:.ssOn will reveal
dfferences resulting frcm t-e fco2.cwi;ng factors:

a. A ne's =rocrarrn eLement, Phase I Full1 Scale Develoornent, has been
added tz carryi tncse ra e~ which are exoected to recai-ie Defense Acquisition
Bcard 'Mileszcne I rca during this bu-.dcet pericd. In this budget

suozsson.a single =rcjeot, the 3ccs-. S.rveill__ance Tracking System, is shown
.: he e~ roaram elm:.SM O's Five-Year Zevelc=men. ?1an (through FY94)

raflects fu-rth 'er increases in the -ne'~~rw e'ament11 in an'ticipation of
add;na Phase prjcsmigrating tc fuzll scale de-elczment.

-erez v a~zc een a -:er c: ad4jus=eztz cau.sed tv thea progress cf
:z7r_- ro-eo.:s truhthne 7_em/Val chs owards TZ asks withi;n -ro-

:esnaecenmc-ied to different :ro~ec--s and, in some cases, entir;-e pr jects
ha 7 -rc -ied to- a ne, =ccrarn e-lement. In short, SDIC's o aa tcue

wlnwas strictlv aligned ::v prograrn element re~n~ltis zcw fuinction-
al aligned. Thu.s while mrany of: the proj4ect 4ties dc remain the same, thie
fu-ndina leveLs and descr4.=-t;cns in this budget sutmissicn will1 vary from the
7 7 3 1 :- e- : ~d ae : S ms s ;cn i n Fer Ua ry 193

c. Thi.s sumsnalso seeks to saregae the fundinq and o-rc-7de a seca-
ratfe narrati-:e for scme of th-e s*,;:crt and adjunct c:oec,:s that h1ave, hereto
4-r=,~ on:e lwith t-.e majcr t coa! proj3ects. S~ecifically,

1 . the Inncvatlive Science and Technology efforts acw azcear as

Projecm SI in each progranm element,

2. Su::crt. Programs n cd a~zear- as Project 83 in each program element,

3. Technology Aplications (fcrm-,erl-v a zcrticn cf the Support Programs
project in theA LcA/3--M program element) ncw stands alcne as Project 35 (still in

th SA/3M car am elIemean t)

4. Test & Ev7aluation (fcr-merlvi a =ortio.;n of the Su,;:,crt Programs
prciect in the LA/3M prcgram element) now stands alcne as Pro-"ject 47 (sti.-ll in

the A/3Mprogram element), and

5. the Cczntsrreas-.res prccram (=ravicusly 7.nticned in thle SA7T7A
orocrarn element sun~arv) now accears as Prcjec: 55 in- thne S" T prcram



UNCLASSIFIED
, 199/1991 BI-NN:AL ZT! Z DES IPTVE SUARY

Procram Element: 0603220C Budget Activity: 02 Advanced
Tte: Surveillance, Acquisition. Technology tevelcpmeat

Tracking and Kill Assessment (U)

A. (U) RESCURCES: ($ in thousands)

Sroject F138 FY89 FY90 FY91 To Tot
Nr. er & Title Actual Est Es Est Ccm= Proq

01 Radar Disc & Data Coll (U) 16,257 21,175 23,955 23,952 Continuing
02 Conical Disc & Data COl (U) 99,073 110,594 123,322 162,747 Continuing
03 Microwave Radar Tech (U) 17,238 14,323 23,956 C:t a, u .n''nu g
24 Laser Radar Tech (U) 79,350 80,771 98,852 101,339 Continuing
05 Passive Sensors Tech (U) 55,341 71,299 95,864 105,342 Continuing
06 Signal Processing Tech (U) 63,122 81,943 100,843 105,327 Continuing
07 Interactive Disc Teca (U) 23,141 13,960 37,941 4",932 Continuing
Oa Bcost Demc/Val (U) 173,933 235,000 67,511 -0- Ccmpleted
09 Midccurse Demo/Val (U) 37,745 107,956 153,754 314,316 Continuing
13 Midccurse xperiment (U) 99,70 93,591 42,930 !S,953 Continuing
11 Terminal Demc/Val (U) 36I 32 72,3a3 144,475 15:,343 Continuing
1: SATZ<A S...crt (U) 117,215 122,590 217,543 214,114 Continuing
3: IS&T/SZR (U) 53,374 43,289 95,605 114,556 Continuing
82 Delta Star (U) 7,530 -0- -0- -0- Ccm=leted
33 Suppcrt Procrams (U) 43,510 31,861 32,962 3 ,016 Continuing
T' FCR PRCG?--M E--NT 934,503 1100,735 1231,023 1436,000 Continuing

-. . Tj - - C7"'rTMT- m  4

(. U) BRDESC?2_ :.ICN CF EL. -.4 The Surveillance, Acquisiticn, Track-
ing and "KiLI Assessment (SAT.A) program element is one of six established to
imle-ent the President's Strategic Defense Initiative. The zragr.-n is
focused cn develczing technology to sense information for initiation of the
defensive engagement, and for battle management and assessment of the status
of fcr:es befcre and during an engag . against ballistic missiles. Efforts
encompass signal and data processing 'c 4iscrimination of threatening reentry
vehicles from other objects and backgrc ds. The SATMA system is complex and
must o-erate reliably in the adverse environments caused by nuclear weapon
detonations or direct enemy attacks in any of the four ballistic missile tra-
jectcry phases: boost; post-boost vehicle deployment; mid-course; and termi-
nal. The major research areas are:

I. (U) Development and producibility of highly sensitive, radiation
hardened -assive sensor elements and sensor systems in a variet'y of wave-
lengths in the electromagnetic spectrum ranges of infrared, visible to ultra-
violet.

2. (U) Development of signal and data processing hardware and software
algorithms with emphasis on hardware size, weight, power consumption, and
radiation hardness, and on software algorithm validity and efficiency.

3. (U) Collection of radar, ctical, and imaging data on natural back-
grounds, on signature data of ba.listic missiles, post-boost vehicles, and
reentry vehicles, and the development of discrimination technicues.

4. (U) Develocment of radar and laser imagers to discriminate between
threat and non-threat o:jects in post-bcost vehicle deployment, mid-course and
terminal phases.

UNCLASSIFIED



FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C Project Number: 01
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

A. (U) RESOURCES ($ in thousands)
Proiec: Title: Radar Discrimination and Data Collection (U)

Popular F38 FY89 FY90 FY91 To Total
Name Actual Est Est Est: ComD Program
Radar Discrimination (U)

16,267 21,175 28,995 28,952 Con: Cont

B. (U) BR1EF DESCR.?T.ON OF MISSION REQUIREMENT AND SYSTFM CAPABILITIES:

(X) TheOXXXX RrthXXrtts e vlnXXXXXXXXXX X LY.X Ct d l, XX

x~.xcxXX~xXXXXXXX

and ealuation ofadcat algorithms. c X cXXXXcXXXXXX XXXXXXXXXXXxcL Li cOCOd X.DLD xY: X XO OO O IX.XXXXX XX fC XXXXXI

X() O OGO O ACCPIHET AN X XD XPLANXSX XX0 0 0 0 0 COOXXCOOOCX XXXX

~OCOCDUUUOXXXXXXXX

XXX L x x)Lxxx xxxxxxxxx 2XXXXX >XX/OXXYYYXYX X XXX.X XX XvXXXXXOXXXX

CXL~ f LiXXC 00000 0 0D 0X)X X XX XX>LLVL 000LX 0 X XX X XXLTXXXXX
y y LX0X( X x :OX/ C 00 X y X OX/XLXX XX XX XXXXX

X X 0 00LXOL/ C0 0 ~ XL" XXX/X XX >XXXXXXXXXXXX
(X) The Radar Discrimination task con.sists of the development, testing

and evaluation of radar discrimination algorithms. XXXXXXXXXXXXXXXXXXXXX

C (U) PROR CCOMPLISHMENTS AND PLANS:XXXXXXXXX

(U) FY1988 Accomplishments : 0E

o (x) O
C. (U OMGA COPIHMNSADPAS

o (X)
Codes

STATEMENT "A": PER MAJOR BEN HACKMAN
SDIO-POS Dist Specidl

9/1/89 CG

.A-I '



Program Element: 0603220C Project Number: 01
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced

Tracking and Kill Assessment (U) Technology Development (U)

o X) CC~d X v vXL XXXXC CX XXCUUEL
0

(U) FY1989 Planned ?rograms:

o (X)
XXY-MYMX XXXXXXX

o (X) X 0X0000(XXXX0XXX0 IXXXXXXX
o (U) Continued work on the integrated discrimination evaluation plan.

(U) F11990/1991 Planned Program:

o (X)

o (X) X

o (X) XX X>L)X LLLXXXXXXXX XXX XXXX D XXXXX00

XC=XXXXXXXXXX

o (X) C0X0LXXXXC0C XXX X X X XX X X

(U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: This project is managed by the U.S. Army Strategic
Defense Command, Huntsville, Alabama for SDIO. Major organizations/contractors
are:

o (U) MIT Lincoln Laboratory
o (U) Electronic Systems Division - Lexington, MA
o (U) Nichols Research Corporation - Huntsville, AL
o (U) USAF ESMC - Patrick AFB, FL

(U) Major subcontractor are:

o (U) Xontech - Los Angeles, CA
o (U) Ford Aerospace - Philadelphia, PA
o (U) Calspan - Buffalo, NY
o (U) RCA, Moorestown, NJ



Program Element: 0603220C Project Number: 01

PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced

Tracking and Kill Assessment (U) Technology Development (U)

E. (U) COMPARISON WITH FY89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

CHANGE SYSTEM1 CAPABILITIES SCHEDULE BUDGET YEAR
COST

(X) Eng XXXXXXXXX XXX X see
(X) Sched xxMCOXX XX XXN'XXM=O below

(U) Cost )XCOCOXX XXX XXXXXX

NARRATIVE DESCRIPTION OF CHANGES (U)

1. ENGINEERING CHANGES: N/A

2. SCHEDULE CHANGES: (X) "

3. COST CHANGES: (X) X

XXJX.JCLXX (XX OXX~OOX XXXX XX

F. (U) PROGRAM DOCUMENTATION: N/A

G. (U) RELATED ACTIVITIES: N/A

H. (U) OTHER APPROPRIATION FUNDS: N/A

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE:

Milestone Date

o (U) KDS Initial Operational Capability FY1988

o (U) Algorithm Installation and Testing FY1990
o (U) COBRA JUDY joint operations with

LWIR sensors FY1990



FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C Proiect Number: 02
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

A. (U) RESOURCES: ($ in thousands)
Project Title: Optical Discrimination and Data Collection (U)
Popular FY88 FY89 FY90 F91 To Total
Name Actual Est Est Est COrP Proz
Optical Discrimination

99,078 110,594 123,822 163,747 Cont Cont

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

(U) This project acquires optical data on earth and space backgrounds,
booster plumes, and reentry vehicles targets to assess and refine the capabil-
ity of a Strategic Defense System (SDS) to perform the surveillance, acquisi-
tion, track, and kill assessment (SATKA) functions as well as passive optical
discrimination of midcourse objects. These activities are focused on acquisi-
tion and analysis of data that support current system concept requirements,
(e.g., BSTS, SSTS). Data obtained from space experiments are combined with
laboratory data to develop and validate models and computer simulation codes
which will be used to assist sensor design/evaluation and evaluate system
effectiveness. Phenomenology of nuclear backgrounds is included in this
effort.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY1988 Accomplishments:

o (X)

XvvOXcO OC .!Y YYXXY YY Y N
xcox xxx xxx xxxxxxo

XXXXXX)LX"
o Wx

o (U) Evaluation of the DELTA 181 mission and coordination with the

National Test Bed Facility (NTBF) continued.

(U) FY1989 Planned Program:

o (U) Development of the Midcourse Space Experiment (MSX) will continue.
o (x) XXXX XX(UUGCC

XX XXXXXXXXXXXXXXXXXXXX
o (x) ~UUtUOCUOUUUUUUtI~U

o (U) Continue evaluation of the DELTA 181 mission and continue
assessment of upcoming events. Increased coordination with the National Test
Bed Facility (NTBF) is expected.



Program Element: 0603220C Project Number: 02
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

o (U) Procurement and development of sensors and target sets planned for
an Exoatmospheric Discrimination Experiment (EDX) with potential flight in
FY1991.

o (U) Liquid Engine plume measurements will be made at AEDC chamber.

(U) F,1990/1991 Planned Program:

o (X) :cccxxxxxxxooxx

o (X) CCC, O OXOOX XX/XXXXX XXXX

o (X) 

o (X) ' !'Xo (X) X X CXXX DLY CtXX X XX

o (U) CRRIS IA will fly on Shuttle 39 along with IBSS.
o (U) Two SRP P launches are planned.

D. (U) WORK PERFORMED BY:

U) Major contractors are:

o (U) Boeing Aerospace Company - Seattle, WA
o (U) MIT/Lincoln Laboratory - Lexington, MA
o (U) Ball Aerospace - Boulder, CO
o (U) Nichols Research Corporation - Huntsville, AL
n (U) Air Force Ballistic Missile Office - Norton AFB

o (U) Utah State University - Logan, LT
o (U) Aerojet Electrosystems- Azusa, CA
o (U) Mission Research Corporation - Santa Barbara, CA & Nashua, NH
o (U) Physical Research Inc. - Torrance, CA

E. (U) COMP.ARISON WITH FY89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

CHANGE SYSTEM CAPABILITIES SCHEDULE BUDGET YEAR
COST

(X) Eng N/A N/A
(U) Sched XXXL'U
(U) Co s t XXX XXXXXXXXXX XXXXX

XXXMXX XXXXXXXXX



Program Element: 0603220C Project Number: 02
PE Title: Surzeillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

NARRATIVE DESCRIPTION OF CHANGES

I. ENGINEERING CHAINGES: (X)

K CD DC DCDDCD C OCUDDCEJ OCCCDDC tJCU

2. SCHEDULE CHANGES: (X)

F. (U) PROGRAM DOCUMENTATION: N/A

G. (U) RELATED ACTIVITIES: N/A

H. (U) OTHER APPROPRIATION FUNDS: MILCON

FY1991
MAJOR CONSTRUCTION $3.65M
EDX Experiment, Barking
Sands, Kauai, HI

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None

J. (U) MILESTONE SCHEDULE:

Milestone Date

o (U) Liquid Plume Measurements/AEDC FY1989
o (X) XXXXXXLXXX XX X XXXXXXX
o (b) EXCEDE III launch FY1990
o (U) CIRRIS IA flight FY1990
o (U) SPIRIT II launch FY1991
o (U) EDX flight FY1992
o (U) MSX launch FY1993



FY 1990/1991 5'LNNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element. 0603220C Project Number: 03
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

A. k*U) RESOURCES: ($ in Thousands)
FrjPect Title: Microwave Radar Tech

Popular FY88 FY89 FY90 FY91 To Total
Name Actua! Est: Est Est Comp r

Radar Technology 17,238 14,323 28,956 28,953 Cont Cont

3. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

(X) LX- -X- LX/CCCCCCCXXX X X/C XX=COCX XXX

CCCC~CC -iXXXXX-XX/XXXXXXXXx

(X) Lare Radar Array Te hnoIov: XXXX.i/ X X XX)LXXX

(U F198cccocccccccxxeoocxx

(X) La r e Rabdar T ye chn d o :XXoXaXXXXaXXXXeCCs XXXXXXXXXXX

XX=c X XX c c cX X XX X X

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY1988 Accomplishments :

o (U) Reliability and radiation testing of radar modules will be com-
pleted. High level automated production of the X-band T/R modules will be
detailed.

o (x)

ixxxxxxx
o (U) The LADD experiment hardware will be completed and demonstrated on

the ground.
o (U) Supporting technologies addressing wide bandwidth signal process-

ing, high speed A/D converters, ECCM/OPINE, and thermal and structural shield-
ing will be pursued.

o ( X) XL xcccccccXxx.XXocccccxxXXXX.YX.XX xXXcOXXXX XX XXXXX
X cccccocccccccciccxPYxXYYYXXX

xccocccocco yYY ixlxII occcc:i i |YYYY xNY



Program Element 0603220C Project Number: 03
PE Title: 'rveillance, Acquisition, Budget Activity: 02 Advanced

Tracking and Kill Assessement (U) Technology Development (U)

(U) F-989 Planned Program:

o (U) Production T/R modules will be tested and characterized. An
advanced radar subarray will be built to demonstrate the integrated solid-state
modules with new array construction techniques.

o (X) X

Cc~ C ~c~tY YY YoXXO XX X

o (U) Continuing support will be provided to technologies addressing
wide bandwidth signal processing, high speed A/D converters, ECCM/OPINE, and

thermal and structural sihielding.
o (U) Test articles developed to demonstrate technologies such as time

delay wavefozm distribution networks, distributed aperture experimental arrays,

high power fast wave devices for coherent imaging, and V-band solid-state sub-

arrays will be tested.

(U) FY1990/1991 Planned Program:

o (X)

0 (x)

yu:mcccccumxxxxxx
o (X)

X=rXXX:X=x

o (X)
X==XX 000:=t ~ 0 X X X X X

o (X) C CCCC(LXXCX]XXXC 0CX XXXXXXX~XXXXXXXX

(U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY: This program is managed by the U.S. Army Strategic

Defense Command, Huntsville, AL, for the SDIO.

(U) Major Contractors

o (U) Raytheon - Wayland - KA

o (U) Texas Instruments - Dallas, TX
o (U) Atlantic Research - Rome, NY
o (U) Simulation Technology Inc. - Caddo Hills, TX

o (U) Georgia Tech Research Corporation - Atlanta, GA
o (U) Electromagnetic Sciences, Inc. - 7A
o (U) Dynetics - Huntsville, AL
o (U) U.S. Army Laboratory Command, Ft. Monmouth, NJ



Program Element: 0603220C Project Number: 03

PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced

Tracking and Kill Assessment (U) Technology Development (U)

E. (U) COMARISON WITH FY89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

CHANGE SYSTEM CAPABILITIES SCHEDULE BUDGET YEAR
COST

(U) Eng NONE
(U) Sched NONE
(U) Cost NONE

NARRATIVE DESCRIPTION OF CHANGES (U)

1. ENGINEERING CHA-NGES: (U) Multistatic Radar Concept was discontinued due

to lack of funds in FY1988.
2. SCHEDLE CHANGES: (U) NONE
3. COST CHANGES: (U) NONE

F. (U) PROGRAM DOCUMENTATION: N/A

G. (U) RELATED ACTIVITIES: N/A

H. (U) OTHER APPROPRIATION FUNDS: N/A

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: N/A

J. (U) MILESTONE SCHEDULE:

Milestone Date

o (X) X LX XXXOcXXXo MO U xxxxxxx
"o (x xxxxxxxx xxxxxxx
o (x) XXtJCUDUQQOUMCUUX UUCUU XXXXXxx
o (X) ,X ooXXXX XXXXXXXX XXXXXXX
o (X) x xc DUUDQt] Uouc uux tx xxxxxxX

... M lXX:CLXXXXXXXXXXXXXX l I I i



F? 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUM7£MARY

Program Element: 0603220C Project Number: 04
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

A. (U) RESOURCES: ($ in thousands)
Project Title: Laser Radar Technology (U)

Popular FY88 FY89 FY90 Ff91 To Total
Name Actual Est Est Estt Com Pr

Laser Radar Technology 79,850 80,771 98,852 101,839 Continued

B. (U) BRIEF DESCRITON OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

(X) This project develops and demonstrates the technology for a number of
critical missions within the SDS. Laser Radar Technology includes laser trans-
mitters, receivers, optics for both transmitters and receivers, mechanisms for
steering and directing the beams, signal processing algorithms codes for calcu-
lating laser radar cross sections and system performance, and measurements. XX

X ~ LX.LX/X~C C XXCc C oxQX. XXcLXLXX

(U) cY1988 Accomplishments

"( Iceeup pwrnsaly th Cp ramXXXX LXXXX~y LX/LX/LX L L LX/qX L7X

C 00XX CCLX/ XY 0 CX/LD X/LX 0 0 X 00 0XL XXXX ~ L XXXXXX

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY1988 Accomplishments :

o (U) Increase output power and s'.ability in the LICD program

o (U) Measure absolute cross sections on more targets and decoys
o (U) Figure and test 1-meter Beryllium mirror.

o (U) Assemble components for the Firepond Laser Radar System tests.

(U) FY1989 Planned Program:

o (U) Perform significant demonstration experiment using the 2 KW laser
radar at Firepond to actively measure and discriminate objectives deployed from
payloads launched at Wallops Island, some 600 km from the transmitter.

o Mx

o (X) XX.xY Y Y XXXXXXoXcC cC(XVXXXX XXXXXXX
xLXXXXXXXXXXMX



Program Element: 0603220C Project Number: 04
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

(U) FY1990/1991 Planned Program:

o (X)

X ~XXX-XXLXX-XxxxXo (X)

o (X) X 00 000 000000OOOD~

(U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY:

(U) In house

o (U) US Army Strategic Defense Command - Huntsville, AL
o (U) Navy PMW-145 - Arlington, VA
o (U) USAF Rome Air Development Center, Rome, NY

(U) Major Contractors

o (U) AVCO - Everett, MA

o (U) Boeing Aerospace Company - Seattle, WA
o (U) Rockell - Woodland Hills, CA
o (U) MIT/LL - Bedford, MA

o (U) STI - Bellevue, WA

E. (U) COMPARISON WITH FY89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

CHANGF SYST-'{ CAPABILITIES SCHEDULE BUDGET YEAR
COST

(X) Eng xx OO00000t2O One year delays
(U) Sched xxxx.x00000000U00000 $18H Reduction
(U) Cost X000)0000000C00000000000C0

XYUXXCO0OX

NARRATIVE DESCRIPTION OF CHANGES (U)
i. ENGINEERING CHANGES: (U)
2. SCHEDULE CHANGES: (U) See Cost Changes



Program Element: 0603220C Project Number: 04
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

3. COST CHANGES: (U) The LICD program schedule extended to its maximum
allowable 60 month duration and the n x m heterodyne detector array development
restricted to quad arrays. Large Optics program deleted some advanced concepts
and allowed some contracts to expire and the two-meter SiC Be, and Fused Silica
demonstration substrates slipped to 1991. Laser Radar Technology and Measure-
ments programs severely cut for multi-kw microsecond laser technology,
restricted angle-angle imaging optics development to multiple aperture con-
cepts, and several beam steering concepts dropped.

F. (U) PRCGRAM DOCUMENTATION: N/A

G. (U) RELATED ACTIVITIES:

(U) There is close coordination with Program Element #0603224C, Surviv-
ability, Lethality and Key Technologies through the SDIO Optics Committee and
with Program Element #0603222C, Kinetic Energy Weapons, and with Program Ele-
ment =0603221C, Directed Energy Weapons.

H. (U) OTHER APPROPRIATION FUNDS: N/A

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: N/A

J. (U) MILESTONE SCHEDULE:

Milestone Date

o (X) CI=M=CU=XLXXX)LXX
cLcCC X XX X X X XX XXXXXXX

o (X) =xxiCCCCCCCQLXXXYxXXXXXXX
XXC( XX=XXXXXXX XXXXXXX
o (X) XXYUO0(I.XXX.UXtUUUUUUUUDUUCEJX
xxx x x x Lxxxxx XXXXX



FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C Project Number: 05
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

A. (U) RESOURCES: ($ in Thousands)
Project Title: Passive Sensors Technology

Popular FY88 FY89 FY90 FY91 To Total

Name Actual Est Est Est COMD Proz

IR Sensors (U) 55,841 71,299 95,864 105,842 Cont Cont

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

(U) This project develops and demonstrates the infrared sensor component
technology required for the performance, reliability, survivability, produci-
bility, and affordability of the Strategic Defense Initiative surveillance sys-
tems. The specific infrared technology areas include: improving the produci-
bility of high quality radiation hardened beryllium mirrors, infrared detec-
tors, readout devices, on-array signal processing techniques, optical test
facilities for characterizing and calibrating sensors, active cryocooler devel-
opment and life testing, pilot line production demonstrations of focal plane
components, cost projections for manufacturing such components, and integrated
focal plane performance demonstrations. Particular emphasis is placed on the
requirements for boost and midcourse surveillance because of the stringent
technical performance requirements while operating in severe radiation environ-
ments. Producibility of radiation hardened seeker sensors will also be demon-
strated.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) fY1988 Accomplishments:

o (U) Optics Technology

(U) Perform operational testing of IBC and lED hybrid arrays with gamma
suppression signal processing.

- (U) Perform preliminary test On-Array Signal Processing chips.
. (U) Validate the Advanced Components Evaluation (ACE) hybrid array

radiation test facility.

o (U) IR Focal Place Array Technology

(U) Perform Precursor Above-the-Horizon Sensor (PATHS) demonstration
of a three color LWIR module.

- (U) Complete PATHS pre-pilot production demonstration for extrinsic
silicon hybrid arrays.

- (U) Perform Scanning LWIR Intrinsic Module (SLIM) LWIR HgCdTe hybrid
array performance demonstration.

- (U) Perform baseline producibility demonstration on the MWIR HqCdTe
Manufacturing Technology program.



Program Element: 0603220C Project: 11
PE Title: Surveillance Acquisition, Budget Activity: 02 Advanced

Tracking and Kill Assessment (U) Technology Development (U)

4. (U) FY1991 Planned Program:

GBR-X:
o (U) Complete fabrication assembly and test of all hardware sub-

systems.
o (U) Complete verification tests of all software subsystems.
o (U) Integrate subsystems and initiate hardware and software

testing at the system level in preparation for delivery of the system to
USAKA, the field test site in FY92.

o (U) Complete construction of facilities at USAKA, the field test
site.

GBR-M:
o (U) Continue analysis of operation in a nuclear environment, ECM

environment and discrimination techniques.
o (U) Competitively select two contractors to conduct preliminary

design for a tactical system.
o (U) Develop and refine two competitive preliminary designs and

initiate effort to provide detailed cost proposals for conduct of Full Scale
Development with a production option. (A single approach will be selected in
FY92.)

5. (U) Program to Completion: (U) This is a continuing program.
State-of-the-Art components and tactical concepts for a deployable ground-
based radar for defense of CONUS and terminal Allied defenses will
continue.

D. (U) WORK PERFORMED BY: This project is managed by the U.S. Army
Strategic Defense Command, Huntsville, AL, for the SDIO.

o (U) Major Contractors:
oo (U) GBR-X Development - Raytheon Corporation - Wayland, MA.
oo (U) Contractor for the GBR-M will be selected during FY 1991.

E. (U) COMPARISON WITH FY88/1989 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

CHANGE I SYSTEM CAPABILITIES I SCHEDULE I FY1990/91
I I I I COST
I _ _ _ _ __ _ _ _ _ _ I _ _ _ _ _ I _ _ _ _ I
(X) Tech xJOUUUUUULxOUUUUUxCDUUL

XXXXXXXXXXXXXXXXXXXXXX Moderate Risk Low Risk

(X) Sched Moderate Risk bauD CtJCD UDDUX Low Risk

XXXXX)CCCXQ0CCXXX

XXXXXLXX

(U) Cost Low Risk Moderate Risk



Program Element: 0603220C Project: ii
PE Title: Surveillance Acquisition, Budget Activity: 02 Advanced

Tracking and Kill Assessment (U) Technology Development (U)

NARURATIVE DESCRIPTION OF CHANGES (U)

1. (U) TECHNICAL CHANGES: The GBR-X was modified to support both
the midcourse and terminal phases of the Strategic Defense System. The
technical risks associated with this change are considered moderate. The
changes increase the physical size and complexity of the antenna, requires
a more stringent angle error budget, uses a unique dual field of view
antenna and allows discrimination of Reentry Vehicles (RVs) from decoys
in the exoatmosphere by an active sensor.

2. (X) SCHEDULE CHANGES: The change is brought about due to the
integration of more complex hardware and software on a similar elapsed
time schedule and the added technical risk. The risk is considered
moderate

3. (U) COST CHANGES: Budget year costs did not change.

F. (U) PROGRAM DOCLNENTATION:

o (U) System Concept Paper - April 1988.
o (U) Test and Evaluation Master Plan - June 1987.

G. (U) RELATED ACTIVITIES: None

H. (U) OTHER APPROPRIATION FUNDS:

I. (U) Procurement: None.
2. (U) Military Construction: ($ in Thousands)

FY88 FY89 FY90/91
0 16,000 0

(U) These funds provide for extensive modifications to the existing
Defense Center Control Building at U.S. Army Kwajalein Atoll to accomodate
the GBR-X.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) TEST AND EVALUATION DATA: Not applicable to this program.



FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C Project Number: 12

PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced

Tracking and Kill Assessment (U) Technology Development (U)

A. (U) RESOURCES ($ in thousands)
Proiect Title: SATKA Integration and Support (U)
Popular FY88 FY89 FY90 FY91 To Total
Name Actual Est Est Est CoMP o
SATKA Support (U)
Subtask 1: Tech 86,402 97,119 118,471 185,144 Cont Cont
Subtask 2: Systems 30,813 25,471 36,077 28,970 Cont Cont

SATKA Support (U) 117,215 122,590 217,548 214,114 Continued

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

(U) This project includes a variety of integration experiments designed to
examine the interrelationships between the sensors, discriminants and informa-
tion fusion considered in other parts of the program element.

(U) Midcourse Sensors: This effort is designed to provide the space-based
experiment with midcourse sensors needed to prove the feasibility of such sen-
sors, whether they are deployed on an SSTS or a GSTS. It will include defini-
tion of low cost experiments which can establish, with a high degree of confi-
dence, this feasibility, identification of appropriate platforms for the con-
duct of the experiments, and acquisition of the sensors and platforms.

(X) Visible Ultraviolet Experiment (VUE): XXXXXXXXXXXMtXXE2UUUE200XXX

XXUUUUUUUUUUUUUUUEXXX XXX The VUE will provide the needed data base for
validating high altitude targeting system concepts which could support techni-
cal intelligence, space object cataloging, and space-based satellite attack
warning missions.

(X) The Infrared Background Signature Survey (IBSS) is a near-term exper-
iment which gathers infrared, visible and ultraviolet radiation data XXX

xxxx XX~CUUUUUCUCUCUDCC CC UCUCU UUTXC" xXXXXXXXXXXXX The

information collected will be used to significantly increase the limited data-
base. The IBSS instrumentation package is being developed jointly by the US
and the Federal Republic of Germany (Messerschmitt-Boelkow- Blohm, MBB, is the
prime contractor), and uses satellite hardware which has been flown on previous
Shuttle missions.

(U) SATKA Integrated Experiments (SIE) develops an experimental network
surveillance system (ENSS) to collect data on ballistic missiles from launch to
impact. This data supports sensor system development, interface specifica-
tions, handoff procedures, geodesy and active and passive discrimination.
These experiments support development of a system to investigate issues associ-
ated with detection, cracking, and identifying a large scale, multiple ballis-
tic missile attack. The system will provide the data to selectively intercept
and neutralize specific targets.



Program Element: 0603220C Project Number: 12
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

(U) Included under Project 12 are the development of targets for use in
the various measurement programs and SATKA support. Support is provided
through trade studies, analysis, evaluation and technical assistance for vari-
ous Sensor/Interceptor programs in support of a Strategic Defense System.

C. (U) PROGRAM ACCOMPLISHI1ENTS AND PLANS:

(U) FY1988 Accomnlishments:

o (U) Conduct at least four SIE missions and collect data on other tar-

gets of opportunity
o (U) Demonstrate continuous target observation from boost phase through

midcourse and terminal
o (U) Validate the ENSS upgrades and improve data control systems
o (U) Continue classified efforts and target development
o (U) Complete IBSS Subsystem Design

(U) FY1989 Planned Program:

.... Comple:e integration of the IBSS System
o (U) Develop fully defined IBSS payload operations and a mission pro-

file.
o (U) Complete IBSS crew and missions specialist training
o (U) Demonstrate full-scale, real-time multiple target tracking and

handover
o \U) Conduct a specific SDIO/SIE mission

o (U) Perform detailed pre- and post-mission analysis and data reduction
o (U) Continue classified efforts

(U) Ff1990/1991 Planned Program:

o (X)
XX)LXXXXXXXJOXY I

o (X)
o (X)

xxxxxxxxxxxo (x)

XXVVV-XXXXX O G)LX CCCXXX

D. (U) WORK PERFORMED BY:

o (U) Analytical Services Incorporated (ANSER) Washington, DC
o (U) Nichols Research Corporation - Huntsville, AL
o (U) Teledyne Brown Engineering - Huntsville, AL & Colorado Springs
o (U) TITAN Systems Inc. - Huntsville, AL
o (U) Colsa Inc. - Huntsville, AL
o (U) Messerschmitt-Boelkow-Blohm - Munich, FRG
o (U) SAIC - Colorado Springs, CO & Hermosa Beach, CA



Program Element: 0603220C Project Number: 05
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced

Tracking and Kill Assessment (U) Technology Development (U)

o (U) Cryogenic Technology

- (U) Initiate life testing on the Two-stage Rotary Reciprocating

Refrigerator (R3) and the Mini-HALO cryocoolers.
(U) Demonstration of critical components used for proof-of-concept of

magnetic refrigerators which have potential to achieve cooling requirements for
LWIR sensors with far smaller weight and power penalties.

(U) FY1989 Planned Program:

o (U) Optics Technology

- (U) Demonstrate On-Array Signal Processing with Z Technology.
- (U) Wide field-of-view (WFOV) Brassboard Fabrication.
- (U) Continue Mirror Fabrication Process Evaluation.

o (U) IR Focal !-_ne Array Technology

- (U) Initiate Longwave Infrared HqCdTe FPAs for Seekers.
- (U) Continue producible MWIR HqCdTe with ist Enhanced Process Line.
- (U) Initiate Hybrids With Advance Yield for Surveillance (HYWAYS) Pro-

ducibility Demonstration.
- (U) Prepare for HYWAYS producibility program pilot production of Impu-

rity Band Conduction (IBC) hybrid arrays.

o (U) Cryogenic Technology

- (U) Demonstrate PFC Cooler Performance.
- (U) Continue Two-Stage Cooler Life Test.
- (U) Evaluate Magnetic Crycooler.

(U) FY1990/1991 Planned Program:

o (X)

o Mx
o (X)

o (X) XX2t., LtCfC'XU.,XX
o (X)

o (X) XXXXXXC C '
XXXXXXXXXX
o (U) Initiate new cryocooler concepts for no moving parts, non-wearing

machines.
o (U) Initiate superluttice detector development.



Program Element: 0603220C Project Number: 05
PE Title: Surveillance, Acquisition Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development

D. (U) WORK PERFORMED BY:

(U) Major Contractors:
o (U) Aerojet Electrosystems - Azusa, CA
o (U) Hughes Aircraft - El Segundo, CA
o (U) Garrett AiResearch - Torrance, CA
o (U) Rockwell International - Anaheim, CA
o (U) Arthur D. Little - Cambridge, MA
o (U) Texas Instruments - Dallas, TX
o (U) Santa Barbara Research Corporation - Santa Barbara, CA

E. (U) COMPARISON WITH FY89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)
CHANGE SYSTEM CAPABILITIES SCHEDULE BUDGET YEAR

COST

(U) Eng NONE
(U) Sched NONE
(U) Cost NONE

NARRATIVE DESCRIPTION OF CHANGES (U)

1. -ENGINEERING CHANGES: (U) N/A
2. SCHEDULE CHANGES: (U) N/A
3. COST CHANGES: (U) N/A

F. (U) PROGRAM DOCUMENTATION: N/A

G. (U) RELATED ACTIVITIES: This project provides high performance, radiation
hardened, producible IR focal planes and pilot line demonstration for all pas-
sive sensor elements. These include BSTS, SSTS, GSTS,(Projects 8 and 9) and
several GBI and SBI interceptors, Program Element #0603222C. Producibility
efforts as well as radiation hardness goals are coordinated with DARPA, DNA,
and NASA.

H. (U) OTHER APPROPRIATION FUNDS: N/A

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) MILESTONE SCHEDULE:

Milestone Date

o (U) WFOV Brassboard Demonstration FY1991
o (U) MWIR HqCdTe Production Demonstrations FY1991
o (U) LWIR Repeatability Demonstration FY1992
o (U) Beryllium Mirror Fabrication FY1991
o (U) HYWAYS Extrinsic Silicon Production Demo FY1991
o (U) Prototype Flight Cryocooler Performance

Demonstration FY 1993



FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C Project Number: 06
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

A. (U) RESOURCES: ($ in thousands)
Project Title: Signal Processing Technology (U)

Popular FY88 FY89 FY90 FY91 To Total
Name Actual Est Est Est -og Program

Signal Processing (U) 68,122 81,943 100,848 106,827 Cont Cont

3. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENTS AND SYSTEM CAPABILITIES:

(U) This project develops and demonstrates the techniques associated with on-
board high speed sensor signal and data processing for multiple surveillance
sensor systems and provides a radiation hardened digital and analog circuit
component base supporting numerous SDS concepts for defense against a large
number of ballistic missiles. To accomplish the mission objectives, key ele-
ments must perform large numbers of computations to perform surveillance,
acquisition, tracking, and kill assessment of missiles and reentry vehicles.
These elements must survive and continue to perform in high levels of natural
and nuclear radiation. Selected elements must continue to operate through very
high flash levelL of a nuclear burst. High speed and low power Very Large
Scale Integrated (VLSI) electronic circuits and memories with performance com-
parable to the DoD Very High Speed Integrated Circuit (VHSIC) Technology must
be developed to achieve very high levels of performance and radiation harden-
ing.

C. (U) PROGRAM ACCOMPLISH-MENTS AND PLANS:

(U) FY1988 Accomplishments:

o (U) Demonstrate VHSIC I technology at level I hardness level
o (U) Demonstrate the 50ns, 64K chip
o (U) Start a new initiative for a 12-bit, 1OMz A/D converter.
o (U) Continue development of techniques to achieve level II hardness

for VLSI in GaAs and silicon of both digital and linear devices.
o (U) Continue GaAs digital solid-state technology developments.
o (U) Real-time brassboard processing demonstration of live satellite

data stream using the AOSP.
o (U) Continue GVSC Phase I! to design, build, and test a basic 1750A

computer for breadboard demonstration.
o (U) Demonstrate 40 MHz breadboards with a Reduced Instruction Set Com-

puter (RISC) architecture in the CMOS MIPS processor program.
o (U) Demonstrate 16K SRAM on SO1

(U) FY1989 Planned Program:

o (U) Prepare radiation hardened devices for "DISCO ELI" underground
test

o (U) Complete A/D converter design
o (U) Initial preproduction of radiation hardened 64K SRAM



Program Element: 0603220C Project Number: 06
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

o (U) Continue support goal of space qualifiable GaAs
o (U) Demonstrate feasibility of 100 MHz GaAs MIPS processor
o (U) Demonstrate a GVSC Phase II 1750A computer brassboard
o (U) Demonstrate a radiation-hardened vector processor (RHVP) brass-

board
o (U) Demonstrate a 64K SRAM on SOl

(U) FY1990/1991 Planned Prozram:

o (X) XXXXXXXXXXCO XX
o ( X) L LX:L CC X X_ XLv =:C= LUL =MMMM X XC
o (X) X
o (X) xxxxxxxxxxxxxxxxxxxxx x)xx C
o (X) L
o ( 1<) XX XOUOXICXXXCC XCOOCUUUU DUC-
o ( X) cC CCC c 'L CO OOL CCLXXXXXXXxXXXYXYXXXX

(U) PROGRAM PLAN- TO COMPLETION: This is a continuing program

D. (U) WOPK PERFORMED BY:

(U) In House

o (U) Air Force Weapons Laboratory - Kirtland AFB, NM
o (U) Naval Ocean Systems Center - San Diego, CA
o (U) Harry Diamond Laboratory - Adelphi, MD
o (U) Naval Research Laboratory - Washington, DC
o (U) Naval Weapons Support Center - Crane, IN
o (U) USAF Rome Air Development Center - Hanscomb AFB, MA

(U) Major Contractors

o (U) Aerojet - Azusa, CA
o (U) Computer Sciences Corp - Albuquerque, NM
o (U) General Electric - Syracuse, NY and Research Triangle Park, NC
o (U) Harris - Melbourne, FL
o (U) Honeywell - Plymouth, MN, & Clearwater, FL
o (U) Hughes - Carlsbad, CA & Malibu, CA
o (U) IBM - Manassas, VA

o (') Mayo Foundation - Rochester, MN
o (U) McDonnell Douglas - Huntington Beach, CA
o (U) MIT/Lincoln Laboratory - Lexington, MA
o (U) Nichols Research Corp - Huntsville, AL
o (U) Raytheon - Sudbury, MA
o (U) Rockwell - Newbury Park, CA
o (U) Texas Instruments, - Dallas, TX
o (U) Hughes - El Segundo, CA

o (U) Unisys - Egan, MN
o (U) Westinghouse - Baltimore, MD



Program Element: 0603220C Project Number: 06
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced

Tracking and Kill Assessment (U) Technology Development (U)

E. (U) COMPAuRISON WITH FY89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)
CHANGE SYSTEM CAPABILITIES SCHEDULE BUDGET YEAR

COST

(U) Eng NONE
(U) Sched NONE
(U) Cost NONE

NARRATIVE DESCRIPTION OF CHANGES (U)

1. ENGINEERING CHANGES: (U) N/A
2. SCHEDULE CHANGES: (U) N/A
3. COST CHANGES: (U) N/A

F. (U) PROGRAM DOC-UENTATION N/A

G. (U) RELATED ACTIVITIES: This project provides radiation hardened micro-
electronics technology for all other space based and interceptor elements: PE

*0603223C Kinetic Energy Weapons (SBI, ERIS, HEDI) and PE #0603225C Space Based
Battle Management/C3. Radiation tolerance and survivability goals coordinated
with PE #0603224C Survivability, Lethality and Key Technologies. This project

operates in coordination with the Defense Nuclear Agency and service radiation
hardened microelectronics technology efforts.

H. (U) OTHER APPROPRIATION FUNDS: N/A

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: N/A

J. (U) MILESTONE SCHEDULE:

Milestone Date

o (X) X ~ JcUCG ~U U~ XXXXXXX
o (x) xxxxxxx
o (X) XXXXXXX
o (X) X XXXXXXX
o M Lo-XXXXoVCUUC ucXXXXXXX
o (x)XX= XLXXXxxxxxx XXXXXXX

o (X)
xxxxxxx xxxxxx
o (X) I

o (x xxx>xxx
UoUU M EUC' XXXXXXXX
o (X) X 'CUCC0UUUUUUU

0 M XXXX XXXXXX
xxxxxxxxx xxxxxxx



FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C Project Number: 07

PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced

Tracking and Kill Assessment (U) Technology Development (U)

A. (U) RESOURCES: ($ in thousands)

Project Title: Signal Processing Technology (U)

Popular FY88 FY89 FY90 FY91 To Total

Name Actual Est Est Est COMD Pro

Interactive

Discrimination (U) 23,141 13,960 37,941 41,932 Continued

3. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

(X) XXXXXX XX X OXCOCX XXOXXXX XXXXXXX

cc cX. .%L L C C UXXZrN XX CC<XC XcXXXXL OCY%%XXXXXXXXXXXX

XXOCXXMXY 0 CXXXXXXXX Energy is directed at the unknown object

and the response is used to determine if the object is a reentry vehicle. XXX

(X)

X:<X XXX XCL'C C XXXXXXX Another promising ID technique uses High

Energy Lasers (HEL). Cc CCX XXX XXXXXXXXXXXXXXXXXXXXXXXX

oX cXccXX

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) F71988 Accomplishments:

o (U) Constructed Army Background Experiment (ABE) sensor package and

integrate into Low-Power Atmospheric Compensation Experiment (LACE) spacecraft.

o (X) X YYYYYYYY XX'ccXcOXXuuXx XXXX
o (U) Completed Multiple Wire Proportional Countar (MWPC) module and

test in high intensity gamma background.

o (U) Evaluated alternative technologies for neutron and gamma

detection.

o (U) Measured impulse generated by a CW laser on target materials.

o (U) Evaluated the relative performance of CW Chemical, Induction Linac

Free Electron, and Pulse Lasers based on experimental measurements.

(U) F71989 Planned Program:

o (U) Evaluate ABE data to generate requirements on NPB sensor to operate

in natural space environment.
o (U) Measure perfcrmance of MWPC in intense pulse neutron and gamma

environments.



Program Element: 0603220C Project Number: 07
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development

o (U) Extend measurements of delayed neutrons from Uranium fission frag-
ments to higher neutron energies

o (U) Design, construct, and test neutron and gamma detectors using pro-
mising new technologies

o (U) Measure impulse on large scale replica targets generated by MIRACL

(U) FY1990/1991 Planned Program:

o (x) LXXXa

o (X) K.
o (X) XK.'CC'UO O
o (X) XY XXUUtUE UU Uo a G
o (X)
o (X) XXCXXUUUCUUDOD ~~ U~

MXM''C=CCCXXXX)=CX

(U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY:

(U) In House

o (U) U.S. Army Strategic Defense Command - Huntsville, AL
o (U) Los Alamos National Laboratory - Los Alamos, NM
o (U) Naval Research Laboratory - Washington, D.C.
o (U) Air Force Weapons Laboratory - Kirtland Air Force Base, NM
o (U) White Sands Missile Range, NM

(U) Major Contractors

o (U) United Technology Research Center, Hartford, CT
o (U) KMS Fusion - Ann Arbor, MI
o (U) Battelle Memorial Laboratories - Columbus, OH

E. (U) COMPARISON WITH FY89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)
CHANGE SYSTEM CAPABILITIES SCHEDULE BUDGET YEAR

COST

(U) Eng NONE

(U) Sched NONE
(U) Cost NONE

NARRATIVE DESCRIPTION OF CHANGES (U)

1. ENGINEERING CHANGES: (U) N/A
2. SCHEDULE CHANGES: (U) N/A
3. COST CHANGES: (U) N/A



Program Element: 0603220C Project Number: 07
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced

Tracking and Kill Assessment (U) Technology Development (U)

F. (U) PROGRAM DOCUMENTATION: N/A

G. (U) RELATED ACTIVITIES: Direct coordination is maintained with PE
#0603224C, Survivability, Lethality, and Key Technologies, in examining the
effect of high energy lasers and particle beams on targets and Program Element
#0603221C, Directed Energy Weapons, in funding NPB and High Energy Laser

Sources.

H. (U) OTHER APPROPRIATION FUNDS: N/A

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: N/A

J. (U) MILESTONE SCHEDULE:

Milestone Date

(U) For NPB-ID:

o (X) X
X=" LV-X XXXXXXX

o (U) ABE data collection complete FY1990
o (X) XODUUUuDUU Xt2UCUDUL XXXXXXX
o (U) Preliminary Design Review for Flight Unit FY1991
o (U) Critical Design Review for Flight Unit FY1992

(U) For HEL-ID:

o (U) Complete CW Laser test (small scale) FY1990
o (U) CW Laser test (large scale) FY1990
o(X) LU2Ut XXXXXXX



FY 1990/1991 BIENNAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C Project: 8
PE Title: Surveillance, Acquisition, Tracking, Budget Activity: 02 Advanced

and Kill Assessment (SATKA)(U) Technology Development (U)
?roiect Title: Boost Demonstration/Validation (Dem/Val (U)

PICTURE/SCHEMATIC ON NEXT PAGE

POPULAR NAME: BSTS (U)

A. (U) SCHEDULE/BUDGET INFORMATION: ($ in thousands)

SCHEDULE(U)[ FY 88 1 FY 89 1 FY 90 1 FY 91 To Completel

I _ _ _ _ I _ _ _ _ I _ _ _ _ I _ _ _ _ _ I I_ _ _ I_

[(U)Program I I Interim [Final Design [ [ Complete
Milestones I I Design I Review I FSD in

I I Review [Milestone II I Project 60,1

1 I PE0604220C I
I _ _ _ I__ _ I _ _ _ _ _ _ _ I_ _ _ _ _ _ _

JEngineering[Preliminary I End-to-End I
IMilestones I Ground I I Ground I I Complete I
J(U) J Demonstra- I J Demonstra-

tions [ [ tion I
I _ _ _ _ I _ _ _ _ I _ _ _ _ I I_ _ _ I__ _ _ _ _ I
I(U) T&E I I I
Milestones I I

(U)Contract[ [ Select FSD
[Milestones I Contractor I I Complete
I _ _ _ _ I_ _ _ _ I_ _ _ _ I_ _ _I I__ _ _ _ _ _ _ I
I I I I Prog Total
J(U)BUDGET [ FY 88 1 FY 89 1 FY 90 1 FY 91 [To Completel

I _ _ _ I _ _ _ _ I _ _ _ _ I _ _ _ _ _ I _ _ _ _ _ I _ _ I
[(U)Major I I I I
[Contract 1 173,993 1 235,000 1 67,511 1 1 Complete

I I__ _ _ _ _ _ I _ _ _ _ I _ _ _ _ _ I I _ _ _ _ _ I
J(U)Support I I I
Contract I I I I Complete

I _ _ _ _ I I I _ _ _ _ _ _ _ _ _ _ _ _ _

1(U)In-Housel I I
lContract I

l(U)GFE/ I
1Other I

J(U)Total 1 173,993 1 235,000 67,511 1 1 Complete



Program Element: 0603220C Project: 8
PE Title: SATK'.A (U) Budget Activity: 02 Advanced

Technology Development (U)

SCH:-_kTTIC: T1;O COMPETING BSTS CONCEPTS (U)

Ie

S. (U) BRIEF DESCRIPTION OF MISSION REQUIRE-MENT AN2D SYSTEM CAPBILITIES

(X) This project is accomplishing the technical analysis and Dem/Val necessary
for a fully responsive advanced space-based system to detect and track ballistic
missiles in their boost XiCcc (LXXCcCXXXXXX stage. This
data will be used to generate initial tactical warning/attack assessment (TW/AA)
and follow-on attack status reports, which will be communicated to the National
Command Authorities (NCA), to subsequent layers of surveillance systems, and,
potentially, to defensive weapon systems. Since this system will potentially
provide the first warning and attack assessment to the NCA, as well as handover
to other SDS elements, it must be highly survivable through all levels of
conflict.

XcL~CC(XXCC OLTVCOCC "CXX XXXO'M c~X,/C XLLX/QX.'CX XX

improvements are expected in on-board signal and data processing, protection
against direct/indirect attacks, and in XX)CC C=XXXXX)C=

=CCCCCLXXXXX OX-COCOO focal planes, frame time, responsitivity, and
sensitivity. The project includes system concept definition, system design, and
the ground demonstration/validation of critical subsystem/system technologies.
This project meets the requirements specified in OSD Master Plan for Ballistic
Missile Tactical Warning/Attack Assessment provided to Congress in 1981. All
activities in this project for FY90 have been reviewed and determined to be in
compliance with the ABM treaty.



Program Element: 0603220C Project: 8
PE Title: SATKA (U) Budget Activity: 02 Advanced

Technology Development (U)

(U) This project will be completed at Milestone II which is planned for
FY90. Full Scale Development (FSD) will continue under Project 60, PE0604220C.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY1988 Program:
(U) Continued development of engineering design for total BSTS includ-

ing space, ground, and support elements
(U) Fabricate and test key technology components
(U) Hold Preliminary Review of Ground Demonstration

2. (U) FY1989 Planned Program:
(U) Perform extensive ground testing on selected components/subsystems
(U) Complete design of system and supporting elements
(U) Fully detailed justification information is available at a higher

classification

3. (U) FY1990 Planned Program:
(U) The BSTS will continue to undergo extensive, end-to-end, ground

testing on components/subsystems.
(U) Specific system analysis, design, fabrication data, and schedule

information is available at a higher classification level.
(U) Efforts will focus on ground demonstration for FSD Contractor

selection following Final Design Reviews.
(U) This project will terminate with BSTS Milestone II decision. BSTS

FSD will continue under Project 60, PE0604220C.

D. (U) WORK PERFORMED BY: This program is managed for the SDIO by the Air
Force Space Division, El Segundo, CA.

(U) Major Contractors
(U) Lockheed Missiles and Space Company - Sunnyvale, CA (BSTS)
(U) Grumman Aircraft Company - Bethpage, NY (BSTS)

E. (U) COMPARISON WITH FY89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

I CHANGE I SYSTEM CAPABILITIES I SCHEDULE I FY1990 COST

(U) Eng
(U) Sched
(U) Cost $262M Decrease

NARRATIVE DESCRIPTION OF CHANGES (U)

1. ENGINEERING CHANGES: (U) Restructured program eliminated Dem/Val
Satellite, concentrates on ground demonstration, and transfers
to Project 60, Program Element 0604220C for Full Scale Development.

2. SCHEDULE CHANGES: (U) Project concludes with Milestone II in FY90



3. COST CHANGES: (U) Transfer of funding to new Program Element.
Program Element: 0603220C Project: 8
PE Title: SATKA (U) Budget Activity: 02 Advanced

Technology Development (U)

F. (U) PROGRAM DOCUMENTATION:
(U) BSTS Technical Requirements Document - February 1985
(U) BSTS System Specification - August 1986
(U) BSTS System Requirements Documerrt - August 1986
(U) BSTS Dem/Val Environmental Assessment - August 1987
(U) System Concept Paper (BSTS Appendix) - August 1987

G. (U) RELATED ACTIVITIES: Program Element #0604220C
Phase I Strategic Defense System (Project 60)

H. (U) OTHER APPROPRIATION FUNDS: NIA

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: N/A

J. (U) TEST AND EVALUATION DATA: N/A



Program Element: 0603220C Project: 09
PE Title: Surveillance, Acquisition, Tracking Budget Activity: 2 Advanced

and Kill Assessment (U) Technology Development (U)

B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

(U) Detection, tracking, discrimination designation, and handover of targets in
midcourse are accomplished by a suite of cooperative sensors. Optical sensor
concepts for the midcourse consist of the Ground-Based Surveillance and Tracking
System (GSTS) and Space-Based Surveillance and Tracking System (SSTS).

(X) Midcourse Sensors (MCS) work together with hand off from Boost Surveillance
and Tracking System (BSTS) to track offensive ASATS and ballistic missile, XYXXX

• Target
data, from
the MCS are transmitted to SBI, GBI, and other SDS elements.

(x) The SSTS consists of a constellation of XXX.XXMXLXXXYXX in polar orbit
a ground segment composed of fixed and mobile stations. The primary sensing
payloads of the satellite are a XMMXXXXXXXMXXMXX LongWave InfraRed (LWIR)
passive sensor and a visible/ultra violet passive sensor, X=X XXXXXXXX

00 >D LL000XCC0 CCV 00 XG Xd L LLYCL XXXXXXXXX

OXxLL X X X X LXXXXXXXXXXXXX

%C(XY.XX.YXXXXLXXXXX The early satellites will gather phenomenological data
required for design optimization of surveillance and seeker systems.

(X) The GSTS is a fast-response, rocket-launched LongWave InfraRed (LWIR) sen-
sor system boosted into suborbital flight for use in the midcourse phase. The
GSTS sensor operation is integrated with SSTS and Ground Based Radar (GBR)
operations to provide track and discrimination data. X XXXXXXXXXXXXXXXXXX

X.XXXXLX XXXXX.XUXULtUUUUXUIUUD C UP UUGUUUXX UUXXXXtUUUOXi20XXXLXxXXXXX

(U) The Midcourse Sensors Experiment (MCX) is the Dem/Val space flight
experiment supporting the MCS. This experiment is described under PE #0603220C
(Project 12 - SATKA Support).



Program Element: 0603220C Project: 09
PE Title: Surveillance, Acquisition, Tracking Budget Activity: 2 Advanced

and Kill Assessment (U) Technology Development (U)

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Prior Year Accomplishments: FY1988

o (U) Completed Aidcourse Sensor Study and Similar Studies to
define Phase One Midcourse Sensor Baseline

o (U) Defined End-to-End Ground Demonstrations for MCS
o (U) GSTS Dem/Val Contract Awarded

2. (U) Current Year Plan: FY1989

o (U) Develop SSTS and GSTS design to System Requirements Review
(SRR) level

o (U) Perform initial system simulation demonstrations leading to
end-to-end ground demonstration

o (U) Continue technology risk reduction efforts

3. (U) Budget Year One Plan: FY1990

o (U) Develop SSTS and GSTS design to System Design Review (SDR)
level

o (U) Perform breadboard processor demonstrations leading to end-
to-end ground demonstration

o (U) Continue technology risk reduction efforts

4. (U) Budget Year Two Plan: FY1991

o (U) Continue developing SSTS Design
o (U) Develop GSTS design to Preliminary Design Review (PRR) level
o (U) Start integration of end-to-end ground demonstration brass-

boards
" (U) Continue technology risk reduction efforts

5. (U) Program to Completion: This is a continuing program.

D. (U) WORK PERFORMED BY:

(U) SSTS Contractors
o (U) Lockheed Missiles & Spacecraft Co. Sunnyvale, CA
o (U) TRW, Inc. - Redondo Beach, CA

(U) GSTS Contractors
o (U) McDonnell Douglas Space Systems Co. - Huntington Beach, CA



Program Element: 0603220C Project: 09
PE Title: Surveillance, Acquisition, Tracking Budget Activity: 2 Advanced

and Kill Assessment (U) Technology Development (U)

E. (U) COMPARISON WITh FY89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

I I I BUDGET YEAR
CHANGE I SYSTEM CAPABILITIES SCHEDULE j COSTI _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ I

(U) Eng
(U) Sched Lower Risk Dem/Val I MSX, Advance 2 years (See PE #0603220C

(U) Cost Project 12)

NARRATIVE DESCRIPTION OF CHANGES (U)

1. (U) ENGINEERING CHANGES: N/A
2. (X) SCHEDULE CHANGES: See PE #0603220C Project 12 - )W Q0

3. (U) COST CHANGES: FY89 - +$17.95M

F. (U) PROGRAM DOCUMENTATION:

o (U) System Concept Paper - August 1987

o (U) Test and Evaluation Master Plan - June 1987

G. (U) RELATED ACTIVITIES: PE 0603220C Project 05 (Passive Sensor
Technology), Project 06 (Signal Processing), Project
12 (SATKA Support - Midcourse Sensor Experiment)

H. (U) OTHER APPROPRIATION FUNDS: ($ in Thousands)

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None

J. (U) TEST AND EVALUATION DATA: None



FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C Project Number: 10
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

A. (U) RESOURCES ($ in Thousands)
Proiect Title: Midcourse Experiment (U)

Popular FY88 FY89 FY90 FY91 To Total
Name Actual Est Est Est ComD Program
AOA (U) 99,701 93,591 42,930 28,953 Continuing

B. (U) BRIEF DESCRIT:ON OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

(U) The Airborne Optical Adjunct (AOA) platform provides an Long Wavelength
Infrared (LWIR) testbed for the midcourse sensors system. It supports both the
Space Surveillance and Tracking System (SSTS) and Ground-Based Surveillance and
Tracking System (GSTS) with collection of multitarget data, verification of sen-
sor operation, and validation of processing techniques and algorithms. The AOA
platform consists of an LWIR sensor mounted atop a modified Boeing 767 aircraft.
AOA is a technology validation experiment which will acquire, track, discrimi-
nate, and provide handover coordinates to a ground-based radar of midcourse tar-
get trajectories for ICBMs launched from various test ranges. AOA will validate
the functional operation of airborne LWIR sensors by assessing the capability to
acquire targets at long ranges, to perform discrimination, to perform bulk fil-
tering, and to provide accurate handover data to other tracking elements. The
AOA will also provide a design data base for future programs in the areas of
design and operation of LWIR sensors, real-time on-board signal and data pro-
cessing, performance of an integrated payload in an aircraft environment, and
signatures of atmospheric backgrounds, targets, and aero-optic effects. The Air-
borne Optical System (AOS) would be an operational airborne surveillance system
that could support the SATKA functions in an SDS in late midcourse and early
reentry. There are currently no plans for the AOS in the phase one system
architecture. Many of the key technology issues are being addressed by the var-
ious measurement programs.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY1988 Accomplishments:

o (U) Completion of flight mission data software
o (U) Sensor and sensor platform delivery to Boeing
o (U) Aircraft configuration for mission equipment installation
o (U) Sensor Integration in the System Integration Laboratory

(U) FY1989 Planned Program:

o (U) Installation and checkout in aircraft
o (U) Begin Continental US (CONUS) flights
o (U) Complete AOA system integration and CONUS testing



Program Element: 0603220C Project Number: 10
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development

(U) FY!990 Planned Program:

o (U) Deploy AOA to USAKA and conduct calibration and
flight testing

o (U) Initiate AOA measurements program
o (X) X

(U) FY1991 Planned Prozram:

o (U) Complete USAKA flight tests
o (U) Begin testbed flights supporting other SDI programs

(U) Program to Completion: This is a continuing Midcourse Sensors Testbed
program.

D. (U) WORK PERFORMED BY:

(U) Major Contractors
o (U) Boeing Aerospace Company - Seattle, WA
o (U) Boeing Commercial Airplane C-.,any - Seattle, WA
o (U) Honeyell - Minneapolis, MN
o (U) Hughes Aircraft Company - Los Angeles, CA
o (U) Teledyne Brown Engineering - Huntsville, AL
o (U) Nichols Research Corporation - Huntsville, AL

E. (U) COMPARISON WITH FY89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

CHA.N E SYSTEM CAPABILITIES SCHEDULE "DCT YZAR
COST

(U) Tech N/A
(U) Sched N/A
(U) Cost N/A $21.IM increase

NARRATIVE DESCRIPTION OF CHANGES (U)

1. ENGINEERING CHANGES: (U) None
2. SCHEDULE CHANGES: (U) None
3. COST CHANGES: (U) Program rebaselined to reflect new schedule. $8.6M of
the increase is needed to incorporate FY90/91 contract changes making AOA on
airborne surveillance testbed. A $5M cut (not reflected in the $21.IM figure
above) will take effect Jan 89.

F. (U) PROGRAM DOCUMENTATION

o (U) System Concept Paper - August 1987
o (U) Test and Evaluation Master Plan - August 1987



Program Element: 0603220C Project Number: 10

PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced

Tracking and Kill Assessment (U) Technology Development

G. (U) MILESTONE SCHEDULE:

Milestone Date

o (U) Complete system integration in aircraft FY1989

o (U) Complete CONUS testing FY1989

o (U) Initiate flight test program at USAKA FY1990

H. (U) RELATED ACTIVITIES: N/A

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) OTHER APPROPRIATION-FUNDS N/A



FY 1990/1991 BIENNAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C Project: 11
PE Title: Surveillance Acquisition, Budget Activity: 02 Advanced

Tracking and Kill Assessment (U) Technology Development (U)

PICTURE/SCHEMATIC ON NEXT PAGEI

POPULAR NAM'E: GBR (U)

A. (U) SCHEDULE/BUDGET INFORMATION ($ in thousands):

III I I I TO I
ISCHEDULE(U)I FY 88 IFY 89 IFY 90 I FY 91 IComp
I 1 -__ _ _ _ _ _ _ _ _ _ I_ _ _ _ _ _1__ _ I_ _

I Program JRestructuredlMilestone I IDefine and llnitiate Pre-II
IMilestones IGBR Program IDecision to Idevelop dis- Iliminary I
1(U) Ito include Iformally in-Icrimination IDesign of-thelI

I Midcourse Iclude GBR injalgorithms. IPhase I Mid- I
I ISensor StudyISDS Phase I IGBR-X Criti- Icourse GBR. IConti-I
I IDirection. IProgram. Ical Design I Inuing I
I I IGBR-X SystemiReview. I I I
I I jDesign Re- I I I I

I I Iview.II I
I _ _ _ _ I -_ _ I _ _ _ _ I_ _ _ _ _ _ _ _ I_ _

jEngineeringl III I
IMilestones I II I
1(U) I IIII
I I__ _ _ _ _ I _ _ _ _ I_ _ _ _ _ _ _ _ I_ _

I T&E I I I XXUXXu XX X X I XXXXXXXXXXX I I
IMilestones I I I XXXXX = IX7xxxxxxxxx 1I
IMX I I xXXXXXXXX IConti-I
I I I I I Inuing I
I I I I IString Test. I I
I _ _ _ _ I -_ _ _ I _ _ I 1__ _ _ _ _ _ _ -_ _

IContract IRenegotiatedlConcept De- IISelection of I I
IMilestones IGBR-X Con- Ifinition I Itwo contract-II
j(U) Itract to IStudy Con- I lors to do IConti-I
I Ireflect Mid-Itract for I Preliminary Inuing I
I Icourse la Phase I I Idesign of II
I ISensor Study!Midcourse I IPhase I Mid- II
I IrequirementsIGBR Awarded.I Icourse GBR. II
I _ _ _ _ I _ _ _ _ I _ _ _ _ I 1_ _ _ I _ _ _ _ 1_



Program Element: 0603220C Project: 11
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced

Tracking and Kill Assessment (U) Technology Development (U)

BUDGET FY 88 FY 89 FY 90 FY 91 IProgm I
(U) ITotal I

Major I
Contract 30,233 62,628 89,673 76,994 (Conti-l

(U) I nuingl

Support
Contract 1 6,649 1 9,755 39,302 1 57,849 IConti-I

(U) I I I nuingI

In-House
Contract 0 0 0 0 IConti I
(U) I nuingl

GFE/
Other (U) 1 0 0 15,500 15,500 IConti-l

I nuingl

l(U)Total 1 36,882 1 72,383 1 144,475 1 150,343 JConti-(
I nuingl

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

(X) The GBR-X (formerly named the Terminal Imaging Radar) is a
ground-based, XXX XX=YYYYXvXX XX, technology demonstration radar cur-
rently under development X

X X XK CC cX XXOO OO X XXXXXXXXXXX XYXXXXX YY YXX YYY

1XOXXXXXXXXXXXX The original radar design was modified in FY 1988 to
provide

XXCEEXL' X tD U U'ErUU~~DE YYYY3XXXXX~
XXXXXXXXXUUUXY CUUUUUXXUUUUXLUUUUXUUUUUCUYlOXI

XXXXXXXXXXXXXXX=COULXX The follow-on Ground-Based Radar program would
develop a concept for a tactical, late midcourse defense radar to meet the
Antiballistic Missile (ABM) threat should the decision to deploy such a
growth option to the SDS be made. The Ground Based Radar would be developed
for the future threat with enhanced capabilities developed from the demon-
stration program and other associated technology programs in the radar and
discrimination areas.
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Program Element: 0603220C Project: 11
PE Title: Surveillance Acquisition, Budget Activity: 02 Advanced

Tracking and Kill Assessment (U) Technology Development (U)

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Prior Year Accomplishments:

* (U) Evaluated proposals from contractors and Midcourse Sensor
Study Group for restructured GBR.

o (U) Continued the development of GBR-X hardware.

2. (U) Current Year Plan:

o (U) Restructure GBR Program to incorporate Midcourse Sensor
Study (MCSS) results into radar program.

o ( U) Define and develop discrimination algorithms, signal
procesing, and other related functions.

o (U) Continue building GBR-X to support technology and dis-
crimination validation.

o (U) Award contract for a Concept Definition Study of the
Phase I midcourse radar.

3. (U) FY1990 Planned Program:

FOR EXPERIMENTAL GROUND BASED RADAR (GBR-X):
o (U) Complete initial design of discrimination algorithm and

target classification schema and initiate software coding. Continue to ana-
lyze discrimination techniques and modify software as necessary.

o (U) Fabricate, assemble, and test subassemblies as follows:
transmitter, receiver, signal processor, antenna (including phase shifters),
beam forming networks, test console, and turret.

o (U) Conduct software coding and testing operations for the
operating system, applications program, test control program, post processing
system.

o (U) Complete assembly and conduct tests of the antenna pilot
array.

o (U) Exercise configuration control over all system and subsystem
specifications.

o (U) Initiate construction of required facilities at USAKA, the
field test site.

FOR MIDCOURSE GROUND BASED RADAR:
o (U) Conduct performance analysis of operations in a nuclear

environment and an ECM environment. Conduct Survivability analysis.
o (U) Define concepts for a tactical system supported by effec-

tiveness and cost tradeoff studies. Establish performance requirements for a
tactical system.

o (U) Formulate a request for proposal and initiate competitive
procurement activities for conduct of a preliminary tactical system design.



Program Element: 0603220C Project Number: 12
PE Title: Surveillance, Acquisition, Budget Activity: 02 Advanced
Tracking and Kill Assessment (U) Technology Development (U)

o (U) Univ. of Arizona, Lunar & Planetary Laboratory - Tucson, AZ
o (U) Defense Science, Inc. - McLean, VA
o (U) Physical Sciences, Inc. - Andover, MA
o (U) Utah State Univ. - Ogden, UT

E. (U) COMPARISON WITH FY89 DESCRIPTIVE SUMMiRY:

IMPACT OF CHANGES (U)
CHANGE SYST.'4 CAPABILITIES SCHEDULE BUDGET YEAR

COST

(U) Eng NONE
(U) Sched NONE
(U) Cost NONE

NARRATIVE DESCRIPTION OF CHANGES (U)

1. ENGINEERING CHANGES: (U) N/A
2. SCHEDULE CHANGES: (U) N/A
3. COST CHANGES: (U) N/A

F. (U) PROGRAM DOCUMENTATION:

o (U) Test and Evaluation Master Plan - June 1987
o (U) Draft Program Plan - November 1987
o (U) SIE Program Plan - July 1988

C. (U) RELATED ACTIVITIES: This program is closely related to and coordi-
nated with the National Test Bed, Program Element #0603223C and STARLAB, Pro-

gram Element #0603221C programs.

H. (U) OTHER APPROPRIATION FUNDS: N/A

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS:

J. (U) MILESTONE SCHEDULE:

Milestone Date

o (U) Deliver IBSS to Launch Site FY1990
o (U) Launch IBSS on Shuttle FY1990
o (U) Demonstrate Real-Time Discrimination FY1990
o (U) Integration of new sensor for SIE FY1991



UNCgLASSIFIED
1Y990/1991 BIENNIAL RDTE DESCRIPTIVE SUVARY

Program lezment: 0603220C Project Nudger: 81
PE Title: Surveillance, Acquisition, Budget Activity: 02

Tracking & Kill Assessment (U) Advanced Technology Development

A. (U) P$SCU"=S (S in ..cusands)
P::ular FY33 FY89 FY90 F91 To Total
Name Actual Estimate Es:imate Estimate Cm.-lete Program
Innovative Science and Technology

53,374 43,239 96,605 114,666 Continuing

B. (U) 3271 DESCPTICN OF MISSICN =RQUI?.E.T f 1 S1 _.

Explores innovative technologies for sensing. Seeks revolutionary break-
thrcughs in technologies that would make a leap in capability for SDI sensing. The
funding totals also include all SDI SBIR awards, which make about a third of FY 89
total.

C. (U) PROG-AM ACCC 9_-LUS?_-NTS A.ND PLANS:

(U) :7g33 Acccm=lishments: IST research advanced many innovations for
consideraticn by SZ.I s'stem designers. All broke a technclogi:al barrier. The most
co:el1.ing will hel to revolutionize electronics packaging. For example:

o (U) Made monccrystalline diamond on a metallic substrate.

o (U) Invented a cryccocler gas mixture that septuples cooling rates for
infrared sensors.

o (U) Painted c::er conductors on a substrate with a laser to shrink
electronics packaging so well that the contractor invests two dollars for every SDI
dollar.

o (U) Inverted gaili--n arsenide by growing a razor-thin layer of silicon on
GaAs and thus cut power loss by two-thirds.

o (U) Predicted telltale ultraviolet signals from an IBM in flight.

o (U) Made a superconducting Josephson junction at 15 degrees Kelvin to
enable a tiny, voltage tunable Terahertz oscillator for cocrunications.

o (U) Proved atomic layer epitaxy could make the thinnest and most highly
strained quantum wells ever reported.

o (U) Tripled the second order ncn-linearity of optical materials to enable
optical shutters and optical computing.

o (U) Bypassed the diffraction limit to make the world's tiniest light spot.

o (U) Found a bacterial protein that could switch optical computers fast
enough to act like a neural net.

o (U) Denosited the first-ever calcium diflucride at 150 degrees Celsius for
content-addressable memory to shuc 1,i

II ~ts I I -I I



U IOLSSIRED
Prceram Element: 0"02220C Project NVumber: 81
P T.tle: Surveillance, Acquisition, Budget Activity: 02

Tracking, & Kill Assessent (U) Advanced Technology Development

(U) Y1989 Planned Procram: IST efforts will continue to explore the cutting
edge cf sensing technolcgies by pursuing the following projects:

o (U) Develcp a superccnducting infrared detector to operate in the 2-20
micron wavelengths to give a thousand fold reduction in cryccooler size.

o (U) Develop the first diamond ME_2 with monocrystalline, semiconductor
quality thin-film diamcnd.

o (U) Develop Atomic Layer Epitaxy as an industrial process for producing
large scale gallium arsenide integrated circuits.

o (U) Continue to find and seize opportunity to make small but critical
capital investments in potentially revolutionary technologies for SDI sensing
needs.

(U) FY1990/1991 Planned Prcram.: Coitinue explcratory initiatives. Secific
programs cannot be-predicted.

(U) S3IR Acccmvlishment and Plans: No S3I;.R Phase 2 has yet been completed.
SDI has selected 21 Phase 2 winners in SA"M.A technologies. About half have started*
the Phase 2 work. In FY38 it also selected 15 new Phase 1 winners. The first
Phase 2 completions will happen in FY39. SB3I awards will be made in accordance
with PL97-219 to the best proposals offered across all the technical topics
sclicited by SDI.

D. (U) C P MRD BY: Various institutions (universities, private firms,
naticnal Labcratcries, federally funded research centers) under contract to Office
of Naval Research and other agencies.
E. (U) CCM-ARISCN WITH FY35 DS IPTI!3 SIUWARY: Technical acccmplis*hments are all

first-ever events.

TYm- E OF Impact on
C-rA.NG Impact cn Systems Capabilities Impact on Schedule FY 1990 Cost

Tech N/A N/A N/A
Schd N/A N/A N/A
Cost N/A N/A N/A

NAIRATIVE DESCRIPTION OF CHAC-WES (U)
1. (U) TE!GNICAL CHANGES: None
2. (U) SCDULE CHANGES: None
3. (U) COST CANGES: None

:. (U) PFC-RAM ECCUMENTATION: N/A

UNCLASSIFIED
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:71990/1991 BI--0IAL RDT&E DESCIPTIVE SJMH4ARY

Program 2'emeat: 0602221C Project Number: 81
._ Tite: Directed Wnergy Weapons (U) Budget Activity: 02

Advanced Technology Development

A. (U) ?!S2CU-S ($ in Thousands)
Porular FY38 FY89 FY90 FY91 To Total
Name Actual Estimate Estimate Estimate Complete Proqram
Innovative Science and Technology

19,315 15,000 43,130 40,565 Continuing

B. (U) B Z: D!SC-TCN OF MISSION RE!QUI -- NT AND SYSTEM C- AB.ITIS: Explores
innovative technologies for directed energy weapons. -eeks revolutionary break-
throughs in all technologies that would make.a .leap in capability for MI directed
energy concepts. The funding totals also include all SDI SB3R awards, which make
atcut a third of Ff 89 totals.

C. (U) C::=-AM ACCC'FLISIH~aTS AZM PLANS:

(U) 7-Y133 Ac cm:lishments: IST research advanced many innovations for
consideraticn by SDI system designers. For example:

o (U) Linked t-c high-pcwer (1.5 Gigawatt) -microwave sources in a precursor
of a phased array that could greatly multiply power levels for beams projected into.
space.

o (U) Measured high atmospheric clouds invisible to the eye but fatal to a
killer laser beam.

o (U) Propagated 800 amperes of 603 KeV electrons through a stellerator
coil five winding periods long with no measurable charge or current loss.

o (U) Concluded that a mitigated link design will be needed to assure
electromagnetic links in a disturbed environment.

o (U) Exploited the new C-to-A transition to triple the efficiency of excimer
lasers and allow them to be tunable for the first time.

o (U) Made a neon plasma fluoresce when pumped with x-rays as a step on the
road to inexpensive x-ray lasers.

o (U) Impeached a widely held law of physics on cross sections of crystals.

o (U) Found a way to beat the r-squared law of wave propagation for
electromagnetic energy to open the possibility of electromagnetic missiles.

(U) -.f939 Planned Proarams: IST efforts will continue to explore the cutting
edge of laser technologies. For example:

o (U) Develop a bright laboratory x-ray laser using pulsed power technology.

o (U) Demonstrate a high-gradient compact particle accelerator using a
recirculating induction linear accelerator.



Program Element: 0603221C Project Number: 81
PE Title: Directed Energy Weancns (U) Budget Activity: 02

Advanced Technology Development

o (U) Demcnstrate phased array microwave sources with many sources ganged
together.

o (U) Continue the search for revolutionary technologies.

(U) F:Y1990/1991 Planned Prcram: Continue exploratory initiatives. Specific
projects cannot be predicted.

(U) SBI. Acccmzlishment and Plans: No SMIa Phase 2 has yet been completed. SDI
has selected 30 Phase 2 winners in DEW technologies. About half have started the
Phase 2 work. In FY33 it also selected 60 new Phase 1 winners. The first Phase 2
comleticns will happen in FY89. SBIR awards will be made in accordance with
PL97-219 to the best proposals offered across all the technical topics solicited by
SDI.

D. (U) WOPUK PEFCD BY: Various institutions (univesities, private firms,
national laboratories, federally funded research centers) under contract to Air
Fcrce andother agencies.

E. (U) CCM-ARJSCN iI H.-.33 DES7. TIVE S'u.'A.Y: Technical accomplishments are all
f irst-ever events.

TYPE_ OF Impact on
CHiANGE Impact on Systems Capabilities Impact on Schedule FY 1990 Cost

Tech N/A N/A N/A
Schd N/A N/A N/A
Cost N/A N/A N/A

NAP.RATIVE DESCR.IPTION OF c-CA.NG-S (U)
1. (U) TTCCNICAL CHANCGES: None
2. (U) SCHEDULE C-iANGES: None
3. (U) COST QiANGES: None

F. (U) PROC-RM DOCUMENTATION: N/A

G. (U) RELATED ACTIVITIES: IST contributes technology advances to all SDI program
elements and to military and civil applications. Many of technical advances will
have wide impact on military and civil technology.

H. (U) OT =- APPROPRIATION FUNDS: None

I. (U) INTER.NATIONAL COOPERATIVE AGREEME-_NTS: None

J. (U) MILESTONE SCMDME: Not Applicable. Research is the forefront of
technology where events cannot be predicted.



'4 A 4 1rU

FY 193/199I BI-MNMIA. RDXT&E DES aIT:VE sIOMARY

Prograrm Element: t3603221 Project Number: 83
PT Title: Directed Energy Weapons Budget Activity: 02

A. (U) RESCUR 3 ($ in Thousands)
Project Title: Support Programs

FY38 FY39 FY90 FY91 To Total

Ponular Name: Actual Est Est Est Ccmm Proa
Support Programs 21,610 46,894 27,059 17,274 Continuing

B. (U) 3--- DE TCN OF MISSCN ?--UI-EMC-.NT AND SYS--M CAPA-LITIES:

This project provides funding for Army and Air Force program management and
for ccmpletion of the Strategic Defense Facility at Sandia National Laboratory.
The Army and Air Force funding covers expenses for civilian personnel, travel
(TDY), training, rents, comunications, information management, utilities, print-
ing and reproductico, supplies, equipment, and contracts for research and suport
services. The Sandia funding will provide the equipment required to complete the
facility.

C. (U) PGRAM ACI NT ND INS:

1. (U) The funding provided to the services by this project enables them
to centralize recurring operating costs so that funding for technical research may
be devoted solely toward that purpose.

2. (U) The Sandia funding will complete this project, hence the decrease in
t-.e total funding for Project 83 from FY90 to FY91.

0. (U) ' G-K PER: OM-D BY:

1. LU) Primarily the civilian employees of the Army Strategic Defense
C:-=and (Huntsville Al and Crystal City VA) and the Air Force Space Division (Los
A.ngeles). Civilian personnel costs comprise 60% of the support programs funding
provided to the services. Work is also performed by the following major contrac-
tors:

Integration Support, Ford Aerospace Division, Los Angeles (AF)
S,.sltems Engineering Support, ANSF- Inc., Los Angeles, (AF)
O&M for Simulation Center, COLSA Inc., -Huntsville (Army)
Systems Engineering Support, GEC Inc., Huntsville (Army)
M6S Software Maint & Opns, Hewlett Packard, Hunstville (Army)

2. (U) The Sandia project was funded jointly by DoD and DOE at the direction
of Congress. The work itself was performed by the DOE Albuquerque Operations
Cffice through Sandia National Laboratories.

-. (U) CCMA-ISCN WITH FY39 DESC.RIPTIVE SUWARY: Support programs have not been
separatell" identified in previous submissions.

l 1 1 1 .I.l l ! l



Program Iement: 503221 Project Nuber: 83
PE Title: Directed -zergy Weapons Budget Activity: 02

IMPACT OF CANGES

c iAE System Capabilities Schedule Budget Year Cost

Tech None None None
Sch d Ncne None None
Cost None None None

NA.RATIVEDES L"-rT=TICN OF CHAN=-S
1. T-C-itCGL C -EGES: N/A
2. S2- .UL CH.kNGE--S: N/A
3. COST C4ANG_--S: N/A

F. (U) C---klm XC.Ys_-:|TATICN: Services submit detailed justification using SDIO
,9crk Packaae Direc:ive format to dccunent each year's support program require-
ments.

G. (U) .LAT.D VC.'T-S: Su-pcr programs funding for the Army and Air Force

are also found in each of the other four SDIO program elements under Project 83.

H. (U) CTHr APFFC.h.ATtQN FUNDS: None

I. P23CCUREM_-ET (Szecifi A-.rcriation): None

2. M2.LITA .Y CCNSTRUCTICN: None

I. (U) INTENATICN.L CCCP!P.-.TT- A--GENTS: None

J. (U) MI..ESTCNE SCN DULE: N/A

! ." V. : : '



F! 1930!1991 BI!NNIAL DT&E DESP-TIVE- SU.AARY

Program Element: 06032:C Budget Activity: 02 Advanced

PE Title: Kinetic T:er- Weapons (U) Technology Develo.ment

A. (U ) RZS 0UMS: (S in thousands)

Project FY.33 FY39 FY90 FY91 -To Mot
Nurber & Title Actual Est Est Is_ t *C=mD Prog

33 Space Systems (U) 165,000 132,000 346,236 360,412 Continuing
31 -.xo . Vehicle Svste - (U) 116,000 202,255 244,225 293,819 Continuing
32 Endo K Vehicle Systems (U) 105,250 145,875 213,564 191,433 Continuing
33 Advanced Weacons Tech (U) 117,582 89,105 217,673 311,507 Continuing
34 Test and Evaluation (U) 123,105 63,015 107,137 145,655 Continuing
35 Technology Support (U) 5,658 9,405 9,586 9,545 Continuing
42 Theater Defense (U) 67,953 75,787 139,290 149,957 Continuing
81 IS&T/SBtR (U) 23,365 21,702 41,277 49,190 Continuing
82 Delta Star (U) 6,147 0 0 0 Completed
33 Support Programs (U) 32,102 23,967 22,476 22,974 Continuing
Tc'r FOR ?RCI'! E -NT 773,167 773,111 1346,514 1534,557 Continuing

B. (U) 3!=BT DESC?'rWN OF T''he kinetic energy weapons -K program
element is one of six established to implement the President's Strategic Defense
Initiative and is c¢.icarned with the physical intercept and destruction of
ballistic missiles and stace-based weapons. These kinetic energy interce-tors
or projectiles may be guided or unguided, and launched by rocket bcosters or
alternate means such as hvzervelocity guns. Both space-based and ground-based
KS' concepts are investigated with the objective to identify, develop and
demonstrate advanced kinetic energy technology and concepts. The .I p. -gram
includes the follcwinc research and research support areas:

1. (U) Space-based interceptor system using kinetic energy (ncn-nuclear)
prjectiles for ballist .c missile or satellite defense.

2. (U) Ground-launched, excatos-heric reentry vehicle interceptor

subsystem.

3. (U) Ground-launched, high velocity, high endoatmospheric interceptor.

4. (U) Advanced weapons technology, including advanced hypervelocity rail
gun development and light weight exoatmospheric projectiles.

5. (U) Test and evaluation support for all kinetic energy technologies.

6. (U) Technology support for allied and theater defense projects.

7. (U) Support technology covering basic resea:ch and all other aspects

of administrative support associated with .KW systems.

44 I 31.



FY 1990/1991 BIENNAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603222C Project: 30
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced Technology

Development (U)
Project Title: Soace Based Interceptor Element (U)

PICTURE/SCHEMATIC ON THE NEXT PAGE I

POPULAR NAME: SBI (U)

A. (U) SCHEDULE/BUDGET INFORMATION: ($ in thousands)

I(U)SCHEDULEI FY 88 FY 89 FY 90 FY 91 ITo Completel

I I I ___I I
IProgram lRobust Plume New SBI I XXXXXXX X IXXXXCXCXtXXXI DemVal I
IMilestones Ito Hardbody 1 Element A I XXXX = IXXX XXXXX I completes I
(X) IAlgorithms Specs. IXXMXLXXXXXX I XXXCXXXXXXI in FY 94

Icomplete. I SDS Phase II I
IContractor I interfaces I I SBI subcom- I
IA Specs com-I defined. I I ponent I
Ipleted. I I I selected
INew Threat SBI subcom-I I
Iincorporated. ponent I I
IMission. I Hardware I I
lexpanded in Development I
IMidcourse. I Started I I
IProgram I I I
Id wrnscope. I I I
New SBI

IElement
Idescription.! I I

I_ I
lEngineeringl Not an
IMilestones I engineeringI I I I
1(U) Iprogram I I I I
I _ _ _ I _ _ _ I _ _ _ _ I _ _ _ _ I _ _ _ _ _ I _ _ _

I(U)T&E IHover Test IHover Test IHover Test oflHover Tests I Flight
IMilestones IFacility of stabilitylimproved sub-lof improved I Tests

IComplete. land control Icomponent. jsubcomponents I Completed I
I ]Hardware-in-I I I I by early I

Ithe-Loop IGround BasediGround tests IGround tests I FY 94 1
1Facility I Hardware I of improved lof improved I
IComplete. test Isubcomponentslsubcomponents I
IFlight I I I I
Experiment lHeavyweight IHardware-in- IHardware-in- I

Itest delayedlist & 2nd Ithe-Loop testIthe-Loop testsl
I Idue to Istage lof new seekerlof Hit-to-Killl

Ibudget re- Ibooster ILightweight lalgorithms. I
I Iductions. Itests list & 2nd I I

1I Istage boosterIFlight weight I
I I Itests. Ilst & 2nd stage
I I I Ibooster tests_l I



Program Element: 0603222C Project: 30
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced Technology

Development (U)

Contract I Coherent lRenegotiationj Technology Flight Test INew
Milestone I Stop Work lof Contracts I Selection I Negotiations ICompetition

U) Issued. Ito New Fund- I Negotiations Iin FY 93
ling I I
II I I
I I I _I

IBUDGET (U) I FY 88 1 FY 89 1 FY 90 1 FY 91 Prog Total

I _ _ _ I _ _ I I__ _ _ _ _ _ _ I _ _ _ _ _ I _ _ _

l(U)Major I I I
IContract 1 118,000 1 88,000 239,286 1 248,412 IContinuing

I _ _ _ I _ _ _ _ I I_ _ _ I__ _ _ _ _ _ I I__ _

I(U)Support I I I
lContract f 31,000 1 13,000 1 42,000 1 44,000 lContinuing

I _ _ _ _ I _ _ I I__ _ _ -__ _ _ _ _ _ I I _ _ _ I
l(U)In-Housel I I
IContract 1 16,000 1 12,000 1 35,000 1 36,000 IContinuing

I(U)GFE/ I I I I
lather 1 0 1 19,000 1 30,000 1 32,000 IContinuing

I _ _ _ I I__ _ I__ _ _ _ _ _ _ _ _ _ _ I_ _

III II
J(U) Total 1 165,000 132,000 1 346,286 1 360,412 jContinuing

I _ _ _ I _ _ _ _ I _ _ _ _ _I _ _ __ I _ _ _ _ _ I I_ _

I LEAP (See CDS Program Element #0603222C Proj #33-Task 02 KE Tech Base

FY 88 j FY 89 FY 90 1 FY 91 ITO COMPLETEI
I I I

SCHEDULE Most sub- llntegrated I Integrated New lighter JContinuing

1(U) Isystems of Iprojectiles I projectiles I weight sub- I

13 & 5 Kgm Idevelopment. in ground I systems I
IprojectilesI test. Hover started HoverI
Icomplete. I tests of tests of 3KgmI
II 5 Kgm I projectile. I

I I projectile. I I
I I I_ I I
IFUNDING $ I I 1I 1
1(U) I 41,874 I 40,000 I 53,919 I 59,904 IContinuing I

_ _ _ _ I _ _ _ I _ _ _ _ I _ _ _ _ I _ _ _ _ _ I _ __ I
Brilliant Pebbles (See CDS Program Element #0603221 Proj #25 Task 05 I

I I
ISCHEDULE Laboratory I Laboratory I Flight Test I I
1(U) Hardware I Hardware I Planned I I

IDevelopmentl Tests I I I
I _ _ _ I _ _ _ _ I I _ _ _ _ _ _ _ _ _ _ _ I_ _ _ _ I
IFUNDING $ I 30,100 1 11,950 1 9,985 6,988 1
1(U)

I _ _ _ I _ _ _I _ _ _I_ I I__ _ _ I I_ _ I i__ _ I
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Program Element: 0603222C Project: 30
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced Technology

Development (U)

B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
(U) The objective of the SBI project is to complete the Demonstration/Validation
Phase for one of the two Weapon Elements in the Phase I Strategic Defense System
(SDS). Besides working the interfaces with the other SDS Elements, the SBI pro-
ject is developing demonstrating and validating the techniques and technology
which will allow cost-effective interception of ballistic missiles from space.
This project is divided into two tasks: 1) SBI Functional Technology Validation
and 2) Space Based Technology Development. In addition, the SBI Element draws on
concepts and technology being developed by the Air Force and Army LEAP programs
and by the LLNL Brilliant Pebbles program. Those three programs are dzveloping
very light weight subcomponents and investigating operational concepts that could
greatly decrease the cost of a space based interceptor. In addition, these pco-
grams provide competition to keep the mainline SBI contractors moving forward as
fast as possible.

1. (X) Subtask 1: SBI Functional Technolozv Validation.

The SI Element must be able to engage boosters, post-boost vehicles,
reentry vehicles and anti-satellite weapons when viewed against space, earth and
nuclear backgrounds. It receives battle management, weapons release and threat
trark data from other SDS Elements through communication links on BSTS and SSTS
to the carrier vehicle (CV). The CV provides maintenance services to the inter-
ceptors until the command to launch is given. The CV also has a number of sur-
vivability functions X
XMXXXXXX.XXXXX.XX The interceptor receives threat track information XXX UX L
XX:M'CC :CXX:XX LvXXXXMXX XX The interceptor's seeker acquires the threat and
guides the projectile (interceptor first stage) into position for an intercept.
Y_2XV2X= MMcX C aMjXXXXX The SBI Element technical requirements have been
reduced to a minimum by relying on other SDS Elements and by exploring the major
technology advances that SDIO has achieved.

2. (U) Subtask 2: Space Based Technology Development.

This subtask focuses on the development of very light weight, highly
efficient propulsion units for the 1st and 2nd stages of the SBI interceptor. To
maintain competition, the baseline design has a solid first stage and liquid sec-
ond stage. That baseline could change as hardware test data becomes available.
This work was originally funded by Project #33 - Advanced Weapons Technology, PE
#0603222C -Kinetic Energy Weapons.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Prior Year (FY 1968) Accomplishments.

d. (U) Subtask 1: SBI Functional Technology Validation.
o (U) Robust plume-to-hardbody algorithms for booster interceptor

complete.
o (U) Lightweight 60 Ghz receiver complete.
o (U) Hover Test Facility Operational.
o (U) Lightweight IMU Breadboard Complete.

o (U) Lightweight Divert Engine Tested.



Program Element: 0603222C Project: 30

PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced Technology
Development (U)

o (U) Z-Plane processor for (earth/nuclear background rejection).
o (U) Government Hardware-In-The-Loop Simulator Operational.

2. (U) Current Year (FY 1989) Plan.

a. (U) Subtask 1: SBI Functional Technology Validation.

o (U) Develop New SBI Element Description
o (U) Hover Tests of Stability and Control Algorithms
o (U) Ground Based Hardware Tests
o (U) Ultra Lightweight IMU Teclinology Demonstrated

b. (U) Subtask 2: Space Based Technology Development.

o (U) Heavyweight Liquid Axial Engine Tests
o (U) Heavyweight Solid Axial Engine Tests

3. (U) Budzet Year (FY 1990/1991) Plan.

a. (U) Subtask 1: SBI Functional Technology Validation.

o (U) Conduct Integrated Technology Improvements.
o (U) Perform Ground Based Hardware Tests.
o (U) Select Best Interceptor Technology.
o (U) Improve Liquid Axial Engine Performance.
o (U) Improve Solid Axial Engine Performance.

o (X) XO XXM'XXX 0 X X X &XYYYXX CXO
o Mxo (X) L

o (X)

o (X) xAUExGGUxIxt

4. (U) Program Plan to Completion. This is a continuing program.

D. (U) WORK PERFORMED BY:

1. (U) Subtask I:

o (U) SCIT - Rockwell, Downey, CA; Martin Marietta, Denver, CO.
o (U) KHILs - AFATL, Eglin AFB, FL.

2. (U) Subcask 2:

o (U) Aerojet, Sacramento, CA; Morton-Thiokol, Elkridge, MD.



Program Element: 0603222C Project: 30
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced Technology
Development (U)

E. (U) COMPARISON 'WITH FY 1988/1989 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

I CHANGE SYSTEM CAPABILITIES i SCHEDULE i BUDGET YEAR COST I
_ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ I _ _ _ _ _ _ _ I

(X) TECH CC C =cO X = X)DLXXOC ]U Reduces Competition
XMX V XXXXXXXXX X XXXXX

(U) SCHED Reduces Risk Maintain Slows Program

(U) COST Reduces Cost Reduces Cost Increases Final Cost

NARRATIVE DESCRIPTION OF CHANGES (U)

1. (X) TECHNICAL CHANGES: The SBI Element was modified XXXXX)U=
LX as well as to XXXXXXXXX

These changes could be made by
shifting those functional responsibilities to the XX XXXXXCXX with minimal
impact on their design. The SBI Element modifications also made it possible XXX

.XCCXXZXXXOXXXXXXXXXX The Flight Experiment was delayed until FY 92 in anti-
cipation of a Congressionally mandated budget ceiling. When that did not occur,
too much of the work force had already been lost. A more capable flight exper-

iment is now planned in FY 92 using integrated technologies from LEAP, Brilliant
Pebbles or SBI contractors.

2. (X) SCHEDULE CHANGES: The XXIXXXXXX in SBI Element capabilities

and the down-select between competitive technologies allows the FSD Milestone
in FY 94.

3. (U) COST CHANGES: The FY 1989 funding reduction was $169M.

F. (U) PROGRAM DOCUMENTATION: Defense Acquisition Board Milestone I Report for
the Phase I Strategic Defense System. Test and Evaluation Master Plan (TEMP).

G. (U) RELATED ACTIVITIES: SBI receives technology support from the following
program elements: PE 0603220C - Surveillance, Acquisition, Tracking and Kill
Assesment; PE 0603221C - Directed Energy Weapons; PE 0603222C - Kinetic Energy
Weapons; and PE 0603224C - Survivability, Lethality and Key Technologies. Pro-

jects within these program elements include propulsion, hardened sensor and har-
dened electronics, booster plume phenomenology, coherent laser radar, space

power, survivability, lethality, hardened optics and optics control, LEAP, and
Brilliant Pebbles.

H. (U) OTHER APPROPRIATION FUNDS:

1. (U) PROCUREMENT: None.

2. (U) MILITARY CONSTRUCTION: Included in program summary.

I. tU) INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. (U) TEST AND EVALUATION DATA: Not applicable to this program.



FY 1990/1991 BIENNAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603222C Project Number: 31
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced Technology

Development (U)

Project Title: Ground-Based Exoatmospheric Interceptor Development

PICTURE/SCHEMATIC DIAGRAM (%)
(ON NEXT PAGE)

POPULAR NAME: Ground-Based Interceptor(GBI)/Exoatmospheric Reentry Vehicle
Interceptor Subsystem (ERIS)

A. (U) SCHEDULE/BUDGET INFORMATION: ($ in Thousands)

I(U)Schedulel FY 88 1 FY 89 1 FY 90 1 FY 91 JTo Completel

I I I I _I I I
IProgram IFTV CDR IFlight HDW I FTV Program I ATV Flight I I
IMilestones I TEMP ]delivered I Completed I HDW deliveredlContinuing I
1(U) IDeveloped. Ito USAKA I I to USAKA I I
I 1_ -1 1 1 1I
IEngineeringlFTV Air Veh- Flight HDW Integraton IRefinement I I
Milestones licle Design IFabrication lof Advanced lof GBI FSD I
1(U) IComplete. I& Delivery ITechnologies IRequirements IContinuing
III I I II
I _ _ _ _ I -- I_ _ _ _ _ _ I _ _ _ _ _ I _ _ _ _ _ I _ _ _

I(U)T&E IUSAKA ISTV, HWIL IFTV Flight IATV Flight I
IMilestones IConstruction Testing ITest Series ITest Series IContinuing

IContract IFTV ContractjATV ContractjFTV Contract IGBI FSD RFP I I
IMilestones IRestructuredlFinal Effort Ended IPrepared Continuing I
j(U) I I I I

I________ I ._________ I _ ________I -__________ I___________I ________I

I(U)BUDGET I FY 88 1 FY 89 FY 90 1 FY 91 IProg Total I
I _ _ _ _ I I _ _ _ _ _ -__ _ I _ _ _ _ _ I _ _ _ _ I
I(U)Major I I I I I
IContract 1 115,000 1 153,255 1 187,225 1 227,819 [Continuing
I _ _ _ _ I I _ _ _ _ I -__ _ _ I I__ _ _ _ _ _

I(U)Support I I I I
IContract I 7,000 1 12,000 1 13,000 1 15,000 IContinuing I
I _ _ _ _ I I _ _ _ _ I _ _ _ _ _ I I_ _ _ I__ _

I(U)In-Housel I I I I
Contract 1 7,000 30,000 34,000 1 39,000 IContinuing I

I _ _ _ _ I _ _ _ _ I _ _ _ _ I _ _ _ _ I I__ _ _ _ _ _ I
I(U)GFE/ I I I I I I
1Other 1 7,050 1 7,000 1 0,000 12,000 IContinuing
I _ _ _ _ I _ _ _ _ I _ _ _ _ I _ _ _ _ _ I I__ _ _ I__ _

I(U)Total 1 116,000* 1 202,255 1 244,225 1 293,819 IContinuing I
I _ _ _ _ I _ _ _ _ I _ _ _ _ I _ _ _ _ _ I I_ _ _ I_ _

*An additional 20,050 carried in Project 33 of this Program Element was
applied to this project in FY88 only for an FY88 total of 136,050.



Program Element: 0603222C Project: 31
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced Technology

Development (U)

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

(X) The objective of the ground based exoatmospheric interceptor (GBI) develop-
ment effort is to develop, demonstrate, and validate the techniques and tech-
nology to allow cost-effective intercept of ballistic missile reentry vehicles
prior to their reentry into the atmosphere. The concept is a ground-launched
exoatmospheric interceptor designed for hit-to-kill (non-nuclear) intercepts of
intercontinental ballistic missile's (ICBM) and submarine launched ballistic
missile's (SLBM) reentry vehicles (RVs) in the midcourse of their trajec-
tories. The GBI will be integrated with the midcourse sensor system through a
Command Center element. The midcourse sensors will acquire, track, and pass
target information to the interceptors. XX

X XXXXYXXXK The performance characteristics are summarized in the figure
below.

ELi



Program Element: 0603222C Project: 31
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced Technology

Development (U)

ERIS Development is separated into three tasks: 1). ERIS Demonstration
and Validation (Dem/Val), 2). GBI Concept and Technology Integration, and 3).
Advanced Exoatmospheric Interceptor Technology Development.

(U) 1. TASK 1. ERIS Dem/Val: ERIS is conducting a series of 7 to 8 exoatmo-
spheric interceptor experiments to demonstrate and validate the concept of a
low-cost, ground-launched ballistic missile defense interceptor. (3-4 FTV, 4
Advanced Technology Validation (ATV)).

(U) 2. TASK 2. Ground-Based Interceptor: The GBI Concept and Technology
Integration (CTI) will develop one or more baseline designs to prepare for entry
into Full-Scale Development. Hardware proposed for GBI will be selected for
Dem/Val and Flight Test on the ERIS ATV flight series.

(U) 3. TASK 3. Advanced Exoatmospheric Technology Development. This task
develops advanced technologies for resolution of critical issues for Phase I and
more advanced interceptors. For example, sensor technology efforts are being
pursued which include passive and active seekers, and technologies such as
cooled optics, and advanced focal planes. Fire control technology efforts
include devices such as miniature fuzing lasers, and hardware/software for
reduced computer complexity. The guidance and control effort includes inertial
devices and electronics that are both lightweight and low cost. A miniature
hit-to-kill vehicle technology is being developed with emphasis on reduction in
size and weight.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) Prior Year (FY 1988) Accomplishments:

a.(U) Task 1: ERIS Dem/Val:
- (U) Functional Technology Validation (FTV) program Critical

Design Review (CDR) completed in July.
- (U) The Air Vehicle (AV) design was completed.
- (U) A Test and Evaluation Master Plan (TEMP) was updated.
- (U) Sensor Test Facility (STF) was completed.
- (U) The 3-axis motion simulator with scene generator was

installed.
- (U) The prototype IR Seeker and Inertial Measurement Unit (IMU),

were delivered.

- (U) Testing was conducted on the Propulsion and Reaction Control
System (P&RCS) to evaluate nozzle alignment effects, threat

erosion effects due to high duty cycle operation, and the
performance of the fast-acting fuel-feed shut-off valve.

b.(U) Task 2: GBI: Commenced in FY 89 to prepare for the required
competition for Full-Scale Development.

c.(U) Task 3: Advanced Exoatmospheric Technology Development.
(U) Continued development of a small, light-weight low-cost IMU

utilizing a resonant fiber optic gyroscope (RFOG) with



Program Element: 0603222C Project: 31
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced Technology

Development

associated solid-state accelerometers and electronics.
- (U) Continued development of a high speed parallel processor

utilizing VHSIC/VLSI technology. Work on the development of
a new High Speed, RISC, Hardened CXOS/SDS Vector Processor
started.

- (U) Discrimination research was begun, investigating the potential
pay-off from increasing the IR bandwidth of the GBI seeker
and adding a visible and/or ultraviolet sensing capability.

- (U) Two staring Focal Plane Array (FPA) technology efforts began,
both expected to yield a full-staring, multicolor, high yield
and high element-to-element uniformity FPA. One of the two
(Advanced Focal Plane Array) proposes a reliable low-cost
manufacturing for FPA elements.

2. (U) Current Year (FY 1989) Plan:

a.(U) Task 1: ERIS Dem/Val:
- (U) Four seeker assemblies to be delivered and seeker testing

completed.
- (U) Flight version avionics packages to be delivered and testing

begun.
(TT) Contractor subsystem HWiL testing to be conducted.
(U) ISTV model testing to be conducted.
(U) EMI/EMC testing to be conducted.

b.(U) Task 2: GBI Development: Contracts will be awarded for advanced
interceptor concepts.

- (U) Independent government testing of advanced technologies com-
ponents will begin with the intent of supporting FSD design

requirements.

c.(U) Task 3: Advanced Exoatmospheric Technology Development:
- (U) Technology efforts will continue with the goal of providing

prototype hardware for the ATV flights.
- (U) Commence solving the technical issues of integrating the LEAP

seeker in the ATV flight vehicle.

3. (U) Budget Year (FY 1990/1991) Plans:

- (U) KV model testing will be conducted.
- (U) Flight software package will receive final certification.

Development (U)
- (U) Test flights FTV #1, #2, #3 will be conducted.
- (U) Conduct flight test ATV #1.
- (U) Continue detailed planning for remaining ATV missions (ATV #2,

#3, and #4).
- (U) Begin development of a system specification for the GBI to

enter FSD.
- (U) LEAP seeker hardware will be procured to support ATV

integration.
(U) Advanced processor hardware will be procured to support ATV



Program Element: 0603222C Project: 31
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced Technology

Development (U)

- (U) Begin selection of the technologies to support GBI FSD.

4. (U) Program Plan to Completion: This is a continuing program. Dem/Val

is expected to extend through FY92 followed by FSD beginning in FY93.

D. (U) WORK PERFORMED BY:

1. (U) Task 1:

- (U) Lockheed Missile and Space Company, Sunnyvale, CA.
- (U) Texas Instruments, Dallas, TX.

2. (U) Task 2: To Be Determined

3. (U) Task 3:

- (U) Hercules, Bacchus, UT.
- (U) Georgia Institute of Technology, Atlanta, GA.
- (U) Draper Laboratories, Boston, MA.

- (U) Hughes, Canoga Park, CA.
- (U) Phillips Components, Southhampton, UK.

E. (U) COMPARISON WITH FY 1988/1989 DESCRIPTIVE SUMMARY:

1. (U) The Task 1 program was restructured to reflect a funding reduc-

tion of $60 million in FY88. The original program of $177M included the procu-

rement of five sets of missile hardware for experimental flights, dual source

seekers with down-select at month 42. The restructured program purchased missile

hardware for only three FTV test flights with options for olLe additional flight.

One of the seeker contractors was terminated. These actions added some addi-

tional risk to the FTV program. The ATV test series has been added to take
advantage of the Government's investment in the FTV and Advanced Technology
Development.

2. (U) Task 2, GBI development, was established to prepare for full and
open competition for FSD.

3. (U) The Task 3 program in general remains the same. However,

schedules were slipped essentially a year due to budget constraints.

IMPACT OF CHANGES (U)

I I I II
I CHANGE I SYSTEM CAPABILITIES SCHEDULE I BUDGET YEAR COSTI _ _ _ _I _ _ _ _ _ _ _ _ I I _ _ _ _ _ __ I

(U) TECH Higher No change Reduced

(U) SCHED Slipped Slipped Reduced

(U) COST Strecched Restructured Reduced
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Development (U)

NARRATIVE DESCRIPTION OF CHANCES (U)

1. (U) TECHNICAL CHANGES: No technical changes were made to the FTV
design. The schedule slip allows for testing of more advanced technologies
into the ATV Flight Test Series.

2. (U) SCHEDULE CHANGES: The first FTV flight, which was a launch and
kill vehicle checkout only, has been cancelled and the second and third flights
accelerated by six months.

3. (U) COST CHANGES: Overall program cost has increased.

F. (U) PROGRAM DOCUMENTATION: Defense Acquisition Board System Concept
Paper (SCP), Test and Evaluation Master Plan (TEMP), and cost related documents.

G. (U) RELATED ACTIVITIES: None

H. (U) OTHER APPROPRIATION FUNDS: N/A

1. (U) PROCUREMENT : None
2. (U) MILITARY CONSTRUCTION: Included in program summary.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None

J. (U) TEST AND EVALUATION DATA: Not applicable to this program.



FY 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Progr-m Element: 0603222C Project Number: 32
PE Title: Kinetic Energy Weapons Budget Activity: 02 Advanced
Technology Development

A. (U) RESOURCES: ($ in Thousands)
Project Title: Endo Non-Nuclear-Kill Test Bed-High Endoatmospheric Defense
Interceptor (HEDI) (U)
Popular FY88 FY89 FY90 FY91 To Total
Name Actual Est Est Est Corn Program
HEDI
Subtask I HEDI: 106,250 115,000 168,641 116,610 Continuing
Subtask 2 Endo Tech: 10,864* 30,875 49,923 74,870 Continuing
Total: 106,250 145,875 218,564 191,488

* FY88 funding for Subtask 2 is actually included in Project 33 totals.

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
(X) Subtask 1: The High Endoatmospheric Defense Interceptor (HEDI)

operates against the terminal phase of attacking ballistic missiles. It is
designed to engage leakers from the midcourse phase, depressed submarine-
launched ballistic missile (SLBM) or intercontinental ballistic missile
(ICBM) attacks intended to underfly a midcourse system, and SLBM attacks
with times of flight that are insufficient for a midcourse engagement. The
HEDI Baseline Technology Interceptor (BTI) is a passive infrared seeking,
XLX X XXXXXXXXXXXh hyper-velocity non-nuclear warhead XXXXLLXXXX with large
X/XX maneuver and divert XXXXXXXXXYMX capabilities. XXXXUCD0DUXE1
CXMXXXX XXXX XXXX.XXXYXXX The HEDI BTI can be launched with either
exo or endo-atmospheric acquisition sensors through the battle manager. It
is inertially guided and can be updated in flight. The HEDI program is
characterized by a Kinetic Energy Kill Vehicle Integrated Technology
Experiment (KITE) with the objective of resolving five categories of key
technical issues through intensive ground and preliminary flight tests that
lead to a successful intercept of a representative RV target at White Sands
Missile Range. The KITE phase will then provide the basis for the more
stressing flight tests at USAKA leading to the Baseline Technology
interceptor for application in the high endoatmospheric regime.

(X) Subtask 2: The objective of Endoatmospheric Technology development
effort is to infuse evolving technologies into the development of the
Baseline Technology Interceptor or its advanced successor. Advances in the
state-of-the-art are being pursued in such technologies as passive infrared
and active millimeter wave seekers; optical windows and radomes; XXXXXXXX
XS!YNYY YXXYtXXXXXXYOCXXXXX; dense, high burn rate liquid gel and solid
propellents; improved avionics and guidance systems; and advanced high
strength ceramic and metallic composites. Technology developed under this
project is also expected to apply to concepts which address the defense of
our Allies.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLA':

1. (U) FY 1988 Accomplishments:

a. (U) Subtask 1, HEDI:
o (U) The first construction of a full hybrid detector array was

completed and thermally tested (Nov 87).



Program Element: 0630222C Project Number: 32
PE Title: Kinetic Energy Weapons Budget Activity: 02 Advanced
Technology Development

o (U) The first brassboard laser range-finder was tested and deliv-
ered.
o (U) The nosetip thermal test validating the platelet cooling in an
arcjet was completed (Oct 87).
o (U) Delivered the first full size sapphire window of optical
quality. Subsequent deliveries have continued.
o (U) Conducted successful final firing of the full scale warhead in
an arena test (Aug 88). This completes the warhead tests.

b. (U) Subtask 2, Endoatmospheric Technology Development:
o (U) The Brassboard Optical Advanced Seeker Technology (BOAST)
designs were completed.
o (U) A full scale transpiration cooled metallic radome was designed
and developed as a component to an alternate seeker for endo atmo-
spheric interceptors.

2. (U) FY 1989 Planned Program:

a. (U) Subtask 1, HEDI:
o (U) Conduct the first flight experiment at White Sands Missile
Range Called KITE -Kinetic Kill Vehicle Integrated Technology
Experiment. This first flight objectives will verify the modified
Sprint propllsion system, first and second stages separation, the
validation of the air vehicle configuration, kill vehicle shroud
separation and separation from the booster stages, measure the kill
vehicle forebody environment, characterize the window cooling
performance with an instrumented plate and exercise the warhead (3Q89).
o (U) Conduct a full-scale model test in NSWC-9 wind tunnel to vali-
date the image blur and boresight error prediction models (2Q89).
o (U) Conduct jet interaction performance tests of the flight weight
thrusters for response time and thrust at AEDC-B (2Q89).
o (U) Delivery of the KITE-2 and KITE-3 seekers and KITE-3 laser
range finder.

b. (U) Subtask 2, Endoatmospheric Technology Development:
o (U) Development of a staring array, short wave infrared, seeker
will be initiated with radiation hardening emphasized.
o (U) A laser diode will be developed to provide fuzing and tracking
ranging functions.
o (U) A high pressure, high burn rate motor program will begin for an
out-year test vehicle.

3. (U) FY 1990/1991 Planned Program:

o (U) Deliver full seeker, laser, and control hardware for KITEs 2
and 3.
o (U) Coordinate KITE 2 flight experiment to track representative
target in IR mode.
o (U) Conduct KITE-3 intercept of a representative RV target at WSMR
with the full up kill vehicle (3Q91).



Program Element: 0603222C Project Number: 32

PE Title: Kinetic Energy Weapons Budget Activity: 02 Advanced
Technology Development (U)

o kU) Develop and design advanced propulsion system for booster
requirements.
o (U) Begin baseline definition and design for operational
interceptor.
o (U) Complete the BOAST seeker database for inclusion in the BTI
program.
o (U) Begin research and development of Resonant Fiber Optic Gyro
(RFOG) Inertial Measurement Unit (IMU).

4. (U) Program to Completion: This is a continuing program.

(U) Work Performed By:

a. (U) Subtask 1: HEDI.

o (U) McDonnell Douglas Corp (Prime), System Integration, Kill
Vehicle Airframe and Air Vehicle Integration at Huntington Beach, CA.
o (U) Hughes Aircraft Company (Sub), Kill Vehicle Seeker, Integration
and Avionics at Canoga Park, CA.
o (U) Aerojet Tech Systems Company (Sub), Propulsion Controls, Foreb-
ody and Window Cooling at Fulsom, CA.

b. (U) Subtask 2: Endoatmospheric Technology Development.

o (U) General Electric at Valley Forge, PA.
o (U) Hercules at Magna UT.
o (U) Litton at Los Angeles, CA.
o (U) John Hopkins University at Baltimore, MD.
o (U) Rockwell International, Los Angeles, CA.
o (U) Rexham at Huntsville, AL.

E. (U) COMPARISON WITH FY 1988/1989 DESCRIPTIVE SUMMARY:

(U) The program objectives remain the same as described in FY88 with the
exception that several tests scheduled for FY88 (NSWC Window Aero-optics and
Colling evaluations, and AEDC Forebody Survivability-High Temperature test)
have been deferred to FY90 in order to align with the FY88 funding
decrements. In order to increase the system confidence prior to going on to
the USAKA BTI flight tests, a KITE-4 option has been incorporated into the
program plan. The endo technology has been refocused in portions to meet the
new BTI requirements.
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IMPACTS OF CHANGES

CHA'NGE SYSTEM CAPABILITIES SCHEDULE BUDGET YEAR COST

TECH Objectives remain same Slipped As programmed
(Forebody/
Air Vehicle)

SCHED Flts reduced to 3 Slipped As programmed
Higher risk Restructured

COST No change N/A As programmed
NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL C ANGES: The technclogy objectives for the KITE phase
The FTV flight test program has been replaced with the BTI advance of the
FTV program which maintained the same heavy, large kill vehicle in its
tests. The BTI phase of the program will realize the downsized, light
weight KV for early application in the SDS follow-on phase.

2. (U) SCHEDULE CHANGES: Stopped the development of the thrusters work.
Slipped the first and second KITE flight test by 5 months respectively. Eli-
minated the FTV flight tests and programmed the BTI flight tests in their
place. Delayed completion of seeker hardware until FY 1989. Deleted Aero
Thermal structures program.

3. (U) COST CHANGES: Funding level estimate remains the same.

F. (U) PROGRAM DOCUMENTATION:

HEDI Endoatmospheric Defense Interceptor (HEDI) Subsystem Functional Tech-
nology Valid-icn (FTV) Requirements Document, 17 April 1985
HEDI Concept Definition, April 1985
Prime Item Development Specification for HEDI FTV Subsystem, 10 October
1986, MDAC CDRL No. AE09.
HEDI System Concepc Paper, 16 June 1987
HEDI Operational Concept Study, October 1987
HEDI Brief to the Defense Acquisition Board, Strategic Systems Committee, 23
August 1988.

G. (U) RELATED ACTIVITIES:

(U) A second Aerothermal Reentry Vehicle Experiment will be conducted dur-
ing FY90 to continue characterizing the aerothermal demise of an RV after
being intcLcepted by a kinetic energy vehicle. The HALO and IRIS aircraft
with optical packages will participate in collecting spectral data during
known test launches to continue building the signature database for HEDI. A
target hit indicator effort will be initiated to provide on board damage
assessment data for the HEDI RV targets.
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H. (U) OTHER APPROPRIATION FUNDS:

1. (U) PROCUREMENT: None

2. (U) MILITARY CONSTRUCTION: $2.4 Million in 1990 for MPS-36 Radar
Tracking Facility at Kwajalein Missile Range to provide range safety.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS:

(U) British Aerospace, UK, is providing the KITE kill vehicle gyroscope
under subcontract to McDonnell Douglas.

J. (U) MILESTONE SCHEDULE:

o (U) WSMR KITE Flight II 2Q90
o (U) WSMR KITE Flight III - 2Q91



FY 1990/1991 BIENNAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603220C Project: 09

PE Title: Surveillance, Acquisition, Tracking Budget Activity: 2 Advanced
and Kill Assessment (U) Technology Development (U)

Proiec= Title: Midcourse Demonstration/Validation (U)

PICTURE/SCHEMATIC ON THE NEXT PAGE

POPULAR NAME: Midcourse Demo/Val (U)

A. (U) SCHEDULE/BUDGET INFORMATION- ($ in thousands)

I I I
(U)SCHEDULEI FY 88 FY 89 FY 90 FY 91 ITo Completel

I _ _ _ _ I _ _ _ _ I _ _ _ _ I I_ _ _ I__ _ _ I_ _

Program I I I
ilestones I I I Continuingi

1(U) Ij
) I I I I I I

JEngineeringj ISSTS SRR ISSTS SDR IGSTS PDR
Milestones I IGSTS SRR IGSTS SDR
(U) I I I Continuingl

I _ _ _ I _ _ _ I _ _ _ I I__ _ _ I__ _ _ I_ _

(U)T&E I I
Milestones I I I I Continuingi

I _ _ _ _ I _ _ _ _ I _ _ _ _ I I_ _ _ I__ _ _ _ _

Contract IGSTS Con- ISSTS Option OSTS Sensor
Milestones tract Award JAward ISubcontractorl

1(U) I IDown select I
I _ _ _ I - I_ _ I -_ _ _ _ _ _ I I__ _ _ I__ _

I(U)BUDGET I FY 88 FY 89 F'Y 90 1 FY 91 IProg Total

I(U)Major I I
IContract 1 26,154 I 92,662 1 134,745 1 270,458 lContinuing

I _ _ _ 1 _ _ _1_ 1__ _ 1 1__ _ _ 1__ _ _ _ _

I(U)Support I I
Contract I 5,459 3,209 1 4,174 1 5,201 Continuing

I _ _ _ _ I I_ _ _ _ _ I I__ _ _ I__ _ _ I__ _

I(U)In-HouseI I
Contract 1 6,133 12,085 1 24,835 1 39,157 Continuing

I _ _ _ I I__ _ _ _ _ I I__ _ _ I__ _ _ I_ _

I(U)GFE/ I I I
Other I I

l(U)Total I 37,746 1 107,956 1 163,754 314,816 IContinuing



F! 1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603222C Project Number: 33
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced

Technology Development (U)

A. (U) RESOURCES: ($ in thousands)
Proiect Title: Advanced Weapons Technology (U)
Popular FY88 FY89 FY90 FY91 To Total
Name Actual Est Est Est ComD Program

KE Tech Base 117,582 89,105 217,673 311,507 Continuing

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This project will develop, integrate, demonstrate, and validate the

technologies required for all layers of ground and space based ballistic
missile defense. The project is divided into four subtasks: 1. Component
Technology, 2. Integration Technology, 3. Functional Validation Technol-
ogy, and 4. Alternative Launch (Hypervelocity) Technology.

1. (U) The component technologies cover seekers, avionics, inertial
measurement units, divert control, axial propulsion, fire control and commu-
nications.

2. (X) The integration technology goal is to produce small, light-
weight weapons grade projectiles.

3. (U) The functional validation technology projects are an integrated
program of digital emulation, hardware in the loop, controlled ground hover
testing and a focused program of free flight kinematrics demonstrations to
validate the performance of integrated components and pull up kinetic kill
vehicles. This project provides the government an independent assessment

capability i. evaluating new technologies, predicting interceptor perfor-
mance utilizing the new technologies, and improving confidence in mission
accomplishment of system element concepts through hardware validated simula-
tion.

4. (X) The alternative launch technology projects will develop, inte-
grate and demonstrate technologies (power rail guns, switches, armatures)
required for ballistic missile defense using hypervelocity guns. This area
also examines the feasibility of launching small pellets and plasma par-
ticles at extremely high velocities OCYXXXXXXXXY-XXXXXLX in order to
provide balloon and decoy discrimination in the midcourse.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) Prior Year (FY 1988) Accomplishments:

(U) Subtask 1: Component Testing

o (U) Developed an ultra violet (UV) seeker breadboard to capitalize on
data from DeltA 180 and 181.
o (U) Transi -n the resonant fiber optic gyro (RFOG) to industry for ini-
tial prototype builds.
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(U) Subtask 2: Integration Technology

o (U) Most subsystems of the three and five kilogram space-based projec-
tiles were completed and passed latest board checks.

o (U) A very light laser optics IMU was integrated surpassing require-
ments.
o (U) An endoatmospheric miniature projectile program was strengthened
during the year to augment the endoatmospheric component program.

(U) Subtask 3: Functional Validation Technology

o (U) Installation of the computer suite to perform hardware in the loop
testing was completed
o (x)

XXX7_UGc Lxxxxxcooc
o (U) Static firing of a hover test platform (KHIT) was successfully con-
trolled using advanced software techniques.

(U) Subtask 4: Hypervelocity Launchers:

o (U) Completed high power 200 megajoule test facility
o (U) Initiated firing of various hypervelocity guns in the 200 megajoule
facility
o (U) Continued small pellet and plasma particle research through launch-
ing .01 grams to 50 km/sec
o (U) Solid State switching and High Temperature Superconductor parts will
be fabricated and tested.

(U) Current Year (FY1989) Plan:

(U) Subtask 1: Component Technology:

o (U) Develop fast frame (1000 frames/sec) seeker using Z plane technology
and hot superconducting electronics.
o (U) Complete fabrication of the heavyweight and propulsion booster for
SBI.

(U) Subtask 2: Integration Technology:

o (U) Flight test program planning for these projectiles will begin during
this period

o (U) Concept work on endoatmospheric projectiles will reach the design
state.

(U) Subtask 3: Functional Validation Technology

o (U) Initiate procurements to advance in-band infrared scene projection



technology for both hardware in the loop and ground hover testing
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(U) Subtask 4: Hypervelocity Launchers

o (U) Work will begin in the design of a proto-typical test bed for the
200 megajoule hyperielocity guns.

o (X) A high muzzle energy XX O XXXX= gun effort will be initi-
ated
o (U) Fire I Phase II testing will be complete with rapid fire testing at
2 Megajoule/shot levels

(U) Budget Year (FY 1990/1991) Plans:

o (U) All LEAP programs will be complete with ground and captive (ground-

based) hover test validating projectile pertormance via the test and evalua-
tion equipment developed in subtask 3.
o (U) The endo guided projectile program will begin brassboard component
development on projectile and fire control component
o (U) Tier II barrel fabrication will be initiated

(U) PROGRAM PL-AN TO COMPLETION: This is a continuing program

D. (U) WORK PERFORMED BY:

o (U) Boeing Aerospace Co. (Prime) Projectile design, fabrication and
integration and test. Kent, WA
o (U) Hughes Missile Systems Group design fabrication integration and
test, Conoga Park, CA
o (U) General Electric, design and component test, Valley Forge, PA
o (U) TAP Research switch barrel and inductor fabrication armative devel-
opment, Dayton, OH
o (U) GA Technologies Inductor fabrication thermal management barrel
development, San Diego, CA
o (U) Maxwell Laboratories, armature development San Diego, CA
o (U) University of Texas Power supply development, Austin, TX
o (U) Georgia Tech University, Atlanta GA, parallel processors, digital
emulators
o (U) Integrated Systems Corporation, Lost Angeles, CA will proceed with
scene projection in real time
o (U) Rocketdyne, Los Angeles, CA will produce work horse divert propul-
sion hover vehicle
o (U) Space Vector Corporation, Los Angeles, CA will develop data acquisi-
tion package concepts for the Kinematic experiments.

E. (U) COMPARISON WITH FY1988/1989 DESCRIPTIVE SUM Y:

o (U) FY1988 objectives were partially met due to lower than expected
funding. Objectives were not met in projectile integration.
o (U) Battery Power Facility (BPS) exceeded its technical goals by 10%.
Rapid fire testing will be initiated in FY1989.
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o (U) The diverse technology validation efforts were integrated with tech-
nology development programs to ensure there were no duplicative efforts. A

long range functional validation program was developed.

IMPACT OF CHANGES

CHANGE SYSTE.! CAPABILITIES SCHEDULE BUDGET YEAR COST

TECH Subtask 1 Objectives Remain Same Slipped 6 mo As programmed
Subtask 2 Objectives Remain Same Slipped 9-12 mo As programmed

Subtask 3 Objectives as stated Paralleled to As programmed

gain 3 mos
Subtask 4 Objectives Remain Same Slipped 12 mo As programmed

SCHED Subtask 1 No Change N/A As programmed
Subtask 2 Fire Control Expt FTP Deleted/Delayed
Design As programmed

Subtask 3 Ground Test Objectives As Scheduled As programmed

Subtask 4 Demonstration Delayed 2 Years

COST Subtask 1 Components Slipped to FSD Increased $16M

Subtask 2 Projectile Restructured Increased $10M

Subtask 3 Test Objectives Delayed Increased $27M

Subtask 4 Demonstration Delayed Increased $10M

1. (U) TECHNICAL CHANGES:

(U) Subtask 1: Fire Control work transitioned to BSTS and SSTS

(U) Subtask 2: The reduced budget deletes the fire control experiment and

delays delivery of the Ground Test Projectile (GTP). Although the GTP will

meet technical objectives, cost will increase due to program stretch out.

2. (U) SCHEDULE CHANGES:

(U) Subtask 1: Component maturity will miss FSD if not funded

(U) Subtask 2: FTP delayed 9-12 months. GTP delayed 9-12 months. Fire

control experiment deleted.

(U) Subtask 3: Schedule delayed until GTP delivered

3. (U) COST CHANGES:

(U) Subtask 1: Overall cost increase of $16M to meet FSD support.

(U) Subtask 2: Overall cost increase of $10M.

(U) Subtask 3: Overall cost increase of $23M required to meet objective
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F. (U) PROGRAM DOCUMENTATION:

LEAP Technical Requirements Letter Feb 1987
Terminal Defense HVG Study Feb 1988
Advanced Gun Study Apr 1987
Testing Facility Study Aug 1988

G. (U) RELATED ACTIVITY: The Space-Based Interceptor (SBI) and Exoatmo-
spheric Reentry Interceptor Subsystem (ERIS) programs are jointly coordinat-
ing the functional technology validation efforts with the LEAP Program. The
LEAP program is the pathfinder for the efforts to calibrate test facilities
primarily in support of the SBI program. The ERIS program is coordinating
use of LEAP projectiles for advanced technology flights and ground based
interceptor (GBI).

H. (U) OTHER APPROPRIATION FUNDS:

1. (U) PROCUREMENT: None

2. (U) MILITARY CONSTRUCTION:
o (U) Power conditioning Facility $.419M, FY88, Eglin AFB, FL.
o (U) Experimental Support Facility $1.1M, FY88, Eglin AFB, FL.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS:

o (U) Cooperative EML Research with the Netherlands (MOA)
o (U) Cooperative HVG Research with the United Kingdom (MOA)

J. (U) MILESTONE SCHEDULE:

XXXXXXX(x)

x)00xx
X) XXXXXXXXXXX0000000000~o00ooooooo



FY1990/1991 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603222C Project Number: 34
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced

Technology Development (U)

A. (U) RESOURCES: ($ in thousands)
Proiect Title: Test and Evaluation (U)
Popular FY88 FY89 FY90 FY91 To Total
Name Actual Est Est Est ComD Prograi

T&E 133,105 68,015 107,137 145,665 Cont Cont

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

(U) The test and evaluation project within Kinetic Energy provides spe-

cialized data collection and technology development not covered under other
projects and provides generic test range improvements and target developments
and presentation for all of the Kinetic Energy experiments. The KEW optical
diagnostics program develops airborne optical data recording platforms using a
Lear 35 and a NC-135A to support SDIO data and photo documentation requirements
on rocket plumes, re-entry vehicles and kill assessment. JANUS is a coopera-
tive program between SDIO and the Navy using Trident C-4 missiles carrying SDIO
space experimental payloads. US Army Kwajalein Atoll (USAKA) Missile Range
instrumentation and SDI targets provide flight safety, communications, oper-
ations control, telemetry and timing for the tests to be performed at the
range. The targets program develops, fabricates and delivers targets for
kinetic element testing. The Strategic Target System (STARS) is a program
using refurbished Polaris A-3 missiles to provide dedicated boosters for SDIO
test flights into the USAKA test range. Multinational test support is a coop-
erative program between SDIO and foreign countries that collects phenomenology
data on rocket plumes, kill assessment and re-entry vehicles.

C. (U) PROGRAM ACCOMPLISHMENT AND PLAINS:

(U) FY1988 Program:

o (X) Delta 181 collected approximately 47 gigabits of data to XXXXXXXX

1xxxxXXXXXxxyxX.
o (U) The Lear and NC-135A provided support to Project Verify, Del-

ta-181, Red Gemini and the Navy D5 Project
o (X) JANUS SDIO experimental payloads were made ready for mission 1

prime XXXXXXXXXXXXXXXXXXXXXXXXX K XX.
o (U) Mission concept studies, trajectory development, and initial

designs were completed for JANUS lb and 2.
o (U) A joint SDIO and Strategic Defense Systems Program technical

feasibility and cost analysis for JANUS mission 2 was initiated.
o (U) The USAKA installed 80% of the GPS ground stations, and initiated

work on telemetry, communications, and optical systems for the ERIS and HEDI
flight test demonstrations.

o (X) Two inter-nation optical aircraft cooperative missions were com-
pleted. XXYYYYYYYX data was obtained using instrumentaLion from the ARGUS
aircraft.
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o (U) STARS ground testing was successfully completed. Fabrication of
the targets for ERIS and HEDI was started along with procurement of boosters
and release assemblies.

(U) FY 1989 PLANNED PROGRAM:

o (X) The development and fabrication of experimental target payloads for
a joint [U.S./U.K.] mission scheduled for XXXXXXXXXX will begin. This will
provide CXXXXXXXXXX X XX . [Three]
joint missions are planned to obtain additional [plume] data in the boost
phase.

o (U) Data reduction of Delta 181 will be completed in January 1989.
o (U) Both optical aircraft will receive minor systems upgrades including

a UV sensor for Lear and a LWIR sensor for NC-135A.
o (Y" JANUS mission 1 prime will be launched XXtLEEX followed by

post mission data reduction and analysis.
o (X) Mission 2 technical feasibility and cost evaluation will be com-

pleted. If subsequent authority to proceed (ATP) and funding are received, Mis-
sion 2 will be taken through preliminary design review, with payload and mis-
sion support development commencing X
X)XX.

o (U) USAKA will accomplish the final installation and test of the GPS
tracking system. Work will continue on the first set of targets for ERIS and
HEDI, and subsequent target sets will be started. Assembly of the prototype
STARS should reach 75% and construction of the launch facility will reach 100%
completion. Certification of the STARS motors will be completed. Target for
the Aerothermal System (ATS) will be developed.

(U) FY 1990/1991 PLANNED PROGRAM:

o (U) HALO and ARGUS will continue to receive upgrades to improve sensor
systems sensitivity and resolution.

o (X) If AT? and funding are received, JANUS lb will be taken through
critical design review, mission planning completed, a trajectory tape generated
and initial fabrication of experimental payloads commenced to meet an estimated
launch date XXXXXXXXXXX after ATP.

o (X) JANUS mission lb fabrication of experimental payloads for launch
will be completed. Mission 2 payload fabrication and mission development will
progress to an XXX.XXXXX launch =XXXXXXXXXXXXXX on a Trident C-4 missile XXX

XXXXXXXXXX. If ATP is received, a feasibility study will be conducted for
mission 3.

o (U) USAKA will be ready to support ERIS and HEDI tests during this time
frame.

o (X) XXXXX joint mission (with a foreign country) is planned to XXXXXXX

o (X) Fabrication of the first ERIS targets will be completed. The HEDI
targets will be fabricated. Procurement of the boosters for the Aerothermal
System will be started. 2XXX .
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o (U) Improvements to the Central Data System (CDS), such as increasing
the memory capacity of the center, tying the center into the National Test Bed
(NTB), and adding more user terminal consoles to the center are planned.

(U) PROGRAM TO COMPLETION: This is a continuing program.

D. (U) WORK PERFORMED BY:

o (U) Sandia National Laboratories - Albuquerque, NM; Livermore, CA
o (U) Johns Hopkins University Applied Physics Lab - Baltimore, MD
o (U) Lockheed Missile and Space Company - Sunnyvale, CA
o (U) Hughes Aircraft Company - Canoga Park, CA
o (U) 4950th Test Wing - Wright Patterson AFB, OH
o (U) Dynamics Technology Inc. - Torrance, CA
o (U) Aeromet, Inc. - Tulsa, OK
o (U) Jet Propulsion Labs - Pasadena, CA

E. (U) COMPARISON WITH FY 89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES: (U)

BUDGET YEAR
CHANGE SYSTEM CAPABILITIES SCHEDULE COST

(U) Tech N/A Delayed Increased
(U) Sched
(U) Cost

NARRATIVE DESCRIPTION OF CHANGES

1. (U) TECHNICAL CHANGES: The mission concept design for JANUS mission lb was
changed to satisfy new phenomenology requirements.
2. (U) SCHEDULE CHANGES: JANUS 1 prime mission estimated launch time revised
to correspond to later SSBN Demonstration and Shakedown Operation (DASO).
JANUS lB mission estimated launch time delayed due to lack of funding in FY 88
and FY 89.
3. (U) COST CHANGES: The planned launch time delay for mission 1 prime

increased costs in Fv 89 by an estimated $1,OOOK. Funding decrease ($2,300K)
caused a 6 month delay in the first STARS.

F. (U) PROGRAM DOCUMENTATION: Various documents ,for each experiment or range
upgrade and support.

G. (U) RELATED ACTIVITIES: None.

H. (U) OTHER APPROPRIATION FUNDS: None.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: None.



Program Element: 0603220C Project Number: 34
PE Title: Kinetic Energy Weapons (U) Budget Activity: 02 Advanced

Technology Development (U)

J. (U) MILESTONE SCHEDULE:

Milestone Date
o (C) OO( XXXXXXX
o (C) ) XXXXOXXXX

o (U) CPS procurement for Kwajalein Missile Range starts 1QFY89
o (X) W.XXXXXXX:XXX:G XXXXXXX
o (X) XXXXYXYtUJ
o (X) xxxxxxx

I I
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' g9011991 PfT&E DEScIPTIVE SLU.!ARY

Program Element: 052f.13.lC Project Number: 35
T- Title: Kinetic Energy Weapons Budget Acti7ity: 02 Advanced

Technology Develcoment (U)

A. (U) ? cCbCS: ($in thcusands)
-ro-4ect Title: Technolcgy Support (U)

Popu.ar F'33 FY39 FY90 Ff91 To Total
Name: Acua Esuta E-_ :st Cz a Program
acnnclcgy Sucport (U)

5,55-3 9,405 9,536 9,545 Czntinuing

* 3. (U) 3?EF DS(...TCN OF MISSION IUE NT AND SYSTEM C.PAB=ITIES:

(U) The purpose of this program is to provide kinetic energy weapon

technology suport. This includes trade studies to determine te best possible
technologies in which to invest with the highest paycff to SZS element inter-
ca-tors. Szecial stdies tc depict t.e erformance of alternative andoompet-
ing intar:eptcr designs are flowed into technology research efforts.

C. (U) P)± . Ac ?M-- 'Ti, AND PLANS:

U) ?'19 33 Accmclments:

o (U) Trade studies conducted in conjunction with Defense Acquisition
2card requirements demonstrated use of advanced technologies t. significantly
reduce the cost of the Soace Based Interceptor system concept.

o (U) Support was provided to smoothly transition the management of the
SK, Excatmoscheric Reentr. Intercepter System (E.RIS) and the ligh Endoatmo-
stheric Interceptor .- E:I to the new management structures.

(U) F1939 Planned Prcaram:

o (U) Analysis studies are planned to catalog component technology matu-
ration schedules, list unsatisfied phenomenology requirements, and blend this
categories into realistic flight experiments for manifesting purposes.

o (U) Technology comparisons are planned for the Brillant Peebles con-
cept, LE: program and the Si program.

o (U) Data reduction and archiving support is planned for JANUS and the
airborne ctical aircraft.

(U) FY199011991 Planned Proaram:

o (U) Sunport will continue to develop well planned affordable exper-
iments to validate interceptor technology.

o (U) Prcgrarmatic suport will be accomplished to being interceptor
baselines under configuraticn control using technology maturity projections.

! ! .



.-rcgram 'ZlA-enz: Oi~l21C Pr:Ject Numbrer: 35
Ti;t I a Kiat.: ?ir d eancns Budget Activity: 02 Advanced

Tac~ncicgy Development (U)

D. (U) 'iCL-< 3EPM~ Y:

o ~U) ASRC:.r=, Arlington, VA
"(U) SA:C, McClean, VA

" (U) CzlemTan Research Corp, Hu.ntsville, AL
" (U) Al2?-- Czr: , Axrlingtcn, VA

*(U) CYsx?:-N tf F1.1 1989 DESCRIPT7r!E SLM-92.Y:

IMACT OF CH3111ES (U)

CH-EC Y:. C.X;A3ILITIZ!S SC-EDULZ BUDCET YAR
COST

(U) Tech NCNE
(U) Scnd NCNE
(U) Ccst NCNE

:kI-T7 0FE*C?lTrCN 0-- CHANGE- (U)

1 . (U) 7lC-1:EE?2C-G O-.AlCES: N/A
2. (U) S:EU CiAlIGES: N/A
3. (U) C^-ST CFANCES: N/A

F. (U) =KCR.IMY CCCflIETATICN: N/A

G. (U) ?ETDATIE: N/A

H. (U) CTHTEz.!k7F=(:==.rA GN FUNDS: Ncne

I. (U) D~.A:NLCOUPATIVE AGREMENTS: None.

J. (U) M:L*c.E'NE SCH?.EULE: N/A



9 9 ~1;1 3 ::--'N IALL PZT.&E Z~: Tv SVA

gra -leent: 0.....C roect N Tr 42
PE Title: Kinetic Ener.-1 Weacons (U) Budget Activit : 02

Advanced Technc:cgy Development

. 1U5 -.E.CU---S (3 in Thousands)
=-ect T4ite: Theater Defense (U)

FY33 FY39 r'90 FY91 To Total
.ul ar Name Actual -st a--st Est C:i: Program

Theater Defense 67,953 75,787 139,290 149,957 Continuing

. M-=77:7 C- M'ZSjCN -- UI.- -NT VD SYSTEM c_?-_:lTrES:

* The purpose of this zroject is to perfcrnm research on Theater Missile
Defense technolcgies, interceotors, interceztcr ccmnconents and subccm~cnents in
concert with both Theater Missile Defense ar-chitectures and the Strategic
Defense Initiative CrianiZaticn's glcal architecture within statutcry
rrovisicns governing foreign :artiic:aticn in SDI research.

The prject also conducts a foreign technclcgy research =rzcram that
suoports and ccmlerments the Kinetic Ener-i Wea-cns technclcg'$ :rorarns. State
of the art advances are beina =ursued and achieved in such technologies as
rocket motors, guidance and coztrol systems, millimeter wave rad-r/cptical
de7.ces, ncn-nuc_ar. warheads, thrusters, advanced structures, and launcher
mechanisms.

The project is structured with a near-term goal to supocrt current theater
threats and to supcrt technology alternatives in concert with theater and SDI
architectures. The cjectives of this project are being accomplished under
: :_rts with 'the UnKtd~ingdomn fcr electrmagnetic gun and f.':=d diverter

valve tecnd'ccv and the Netherlands for electromagnetic gun technology.
Add i.ctnaly., c-jectives are being accomplished under sev'eral dynamic

-_roorais. invite, Shcw and Test (IST) encourages US and allied contractors to
identify exising hardware or modifications to existing hardware for use in an
;nterim theater rniz ;l defense system. Selected comonents, suboompcne.ts or
s'stems will be tested in a;propriate test beds, ground test facilities or by
flight tests. Extended Range Interceptor (-INT) will build upon existing
technclogies with increased radar seeker performance, a reduced weight warhead
witn a fusing function, larger attitude control mctors, a mcre :cwerful rocket
motor, and an engagement scenario to realistically validate the ncn-nuclear
kill of a tactical missile. The Arrow missile experiment concept is a
cocoerative US-Israeli effort funded substantially by SDIO to validate the
interce=t and non-nuclear kill of a tactical missile.

C. (U) PCca'- ACCCM?_'__-S.ENTS AND .LAINS:

1. (U) FY 1933 Acccmclishments:

c (U) Work which started in FY 1936 on the Israeli combined
-.rulsicn effort and continued through FY 1937 & 83 demcnstrated improved gun
efficiencies.

c (U) Work began on a hybrid gun design to explore a..:rnative
co'oined propulsicn cctions.

i'"'f{. .. C i ~T:
I I I I II II I I I I . i II



UNlCLASSIE
Program Element: 0603220C Project Number: 81
P, Title: Surveillance, Acquisition, Budget Activity: 02
Tracking, & Kill Asses-ient (U) Advanced Technology Development

G. ;U) ?M-ATED ACTIVITIES: -IST contributes technology advances to all SDI elements
and to military and civil applications. Many of technical advances will have wide
impact on military and civil technology.

H. (U) OTTER APPRCPRIATION FUNDS: None

I. (U) INTR----NATICNAL COCPEPATIVE A 4ENTS: None

J. (U) MIZ!STCN-z SCHEDSIE: N/A

UNCLASSIFIED



UNCLASSIFIED
'ProectNumber: 83

C~:Z: Sr~ ~e, cquiitinBudget Activity--: 02

Tr a::<:: and X-'11 Asseszzment

A.- :J) ?ECUC n Thousands)
-. -- '':-- - -

FY3a --Y3 9 FY-9 0 FY91 To Total
N~u ame: Act-la --s t Est Tst om Pn

-~~. 253 31,8 61 32,962 35,316 ContZinuing

3. C5C2:T:4 CFT M N ?.~:EE~AND SS. A;::S

Thi :zjet rczvi'des EuIndina. for Armyv, Navy, and Air Foce program
mangeren. oreach ser-:ice, this includes exmenses for civilian p~erscnnel,

'~Y) tr ~ncrents, corrnuniaticns, Information management, utilities,
=r;nt-;na and rezrcducticn, s-,::lie-s, equi~ment, and ccntracts fcr research and

C. K.PC.A -I~ lAs: Thie funding provide !:v thiis project
a exeo -na Ac .3 to cenral ;e rec .rrng cpeiatjgq ccstzsoS that

-... s aaron Tav *-- devocted sclel,; toward that purpose.

-Mr. ..CP -EFE 3? r -i- ari>; thea c '~an ex=* cvees of the Army Stra-
~:naC.~n ~~ AL and Cryistal City 1.1A), the Air Force Space

so;c n :.cs Anc ae 2es, an'4 .4a-ry ~~ C.981 (The Pentagon) and OC(R -iCrystal
Civ an ersnne cots ccmrise 60% of the supcrlt pr-grams funding po

the ser-,vIces. Ticrk is also :-erzormned zy,, t.he followi.ng xajor contractors:

S~oor:,Ford Aersace C4.7isio=n, L-cs ?,geles -)

ZSszerns 7Eng-;niiri-n Su==crt, ANE m., .s Angeles (A.F)
(:-X- fcr (:~a~o enter, COL:SA mc., Huntsville (Army)

3:s~r .o~nerngSj==crt, G C innc., Hut7.C(Ar-ny)
MinS ZScftv-.are Mainl: &Cons, Hewlett Packard, HUnst7ille (A=my)

~~~u. c:M9-m1c -.VM 39 r: 'T E SYMAIY: Su;::ort progarams have not been
sezraeyidenitified in preicus subm--issicns.

IMPACT OF CHI =-

5 t er C a a-'-11 e s ScedleBdaet Year Cost

-,:I N cne None None
Sc'hd Non-e None None
C:;st None- No ne None

1.~'~C 7 C' H .NG NA

2. cS, C A C.--.S l

UMCIASSIFIG



UMCLAS$IFIED

Program Element: i33220 Project Number: 83
.T-tle: Surilace, Acquisition, Budget Activity: 02
Tracking and KIII Assessment

U) . CG--M :£CC.:- _'CTAT:CN: Services su'--mit detailed justification ,ts g SDIO
Vcrk Package Direc-ive fcrmat to document each year's suppcrt program require-
ments.

•- S ,c Z..- 7'.T. :-rt programs funding for the Army and Air Force
is alsc found in each of the other four SDIO program elements under Project 33.
(Al Nawi suppcrt .:r:gram funding appears in this program element.)

H. (U) C - AP-.C=.=ATICN FUME: None

I. P RCCRZ M T (Scecifv Aocr-:riaticn): Ncne

2 MU 117T.RC v .CCNST=2UCT!lC: None
.-.-G -. . .. Ncne

J. (U) M.-:-STCN - C*-UL-: N/A

U OLAS S1F1EI



UR ULA~ ItLU
FY 1990/1991 'BIENNIAL "l! DlS IPTIV! SUMARY

Pr:ram Element: 0603221C Budget Activity: 02 Advanced
P Title: Directed Energy Weapons (U) Technology Development

A. (U) (vE'$-€ iS in thousands)

Project FY88 FY39 n11Y90 n-91 To Tot
Num.ber & Title Actual Est !st -st Comm Pro

20 Free Electron Laser Tech (U) 172,055 202,322 275,082 302,010 Continuing
21 AT.-FC Technology (U) 252,343 133,591 254,517 244,510 Continuing
22 Cemial Laser Tech (U) 100,063 100,139 346,486 511,190 Continuing
23 Neutral Part Beam Tech (U) 109,013 93,5938 114,329 144,766 Continuing
24 MIBA . (U) 27,500 4,000 -0- -0- Completed
25 -TI/Emerging Tech (U) 167,142 96,153 64,729 62,452 Continuing
81 ISZT/SBIR (U) 19,315 15,000 34,130 40,565 Continuing
82 Delta Star (U) 65,218 72,952 -0- -0- Completed
83 Support Programs 21,610 45,394 27,053 17,274 Continuing
TOTAL FOR PROGRAM 1 934,256 819,759 1116,932 1322,377 Continuing

3. (U) EDCF This ;rcgram element is one of six
established to implement the President's Strategic Defense Initiative and is
a4med at determining the most promising directed energy weazons (D: ) concepts
for use in defense against ballistic missiles. Prior efforts have identified
the following four concepts which will be investigated durinq the budget years:

1 (U) The snaced-based laser conceot consists cf self-contained,
modu~ar, laser battle stations deploved in crbit to engage ballistic missiles
launched from anywhere on earth in the critical boost phase, and prcvide
interactive discrimination in mid-course by destroying decoys and togging
heavier cbjects for acquisiticn by other defensive systems.

2. (U) The around-based laser concept involves ground deployment of
lasers with beam transmission to targets via orbiting space relay and focusing
mirrors. Ground stations located in the United States would be capable of
engaging targets world-wide.

3. (U) The soace-based neutral carticle beam (SBNPB) concept consists of
battle stations in space which accelerate necative ions to near light speed to
.roduce a high energy beam for engaging boost and rost-boost vehicles as they
rise above the earth's at.csnhere, as well as reentry vehicle in mid-course.
The . has several potential kill mechanisms ranging from structural melt at
the high end to electronics disrurticn at the verv low end. The -BN-3 would
also pose a significant 'hreat to all hostile space-based asets.

4. (U) Nuclear-driven directed enerav weapons (NDEW) concepts such
as x-ray lasers, hypervelccity projectiles and multiple-pulsed lasers offer
large and fundamental improvements in defensive technology including large
lethal vclu=.e and alternative kill mechanisms. Although the SDI emphasizes
non-nu:ear technclcgy, NCEi is investiated because of the broad application to

t:.e defensive mission and the implications for Soviet defensive and
counter-defensive capabilities.

UNCLAS SIFIED



UNCLISSIFIED
Y I90/1991 B:!NNIAL RDT&E DES IPT:V SUMMaY

71 O.eent C.Z3221C Project Number: 20
* Title: Directed Energy Weapons (U) Budget Activity: Advanced Technology

Development (02)

A. (U) PRSCU.C S: ($ in Thousands)

Pr:lect Title a38 1f89 FY90 FY91 To Total
mzsular Name Acal Est Est Tst CcmD Prcq

:ree Eec tron Laser 172,055 202,322 275,082 3U2,070 Continuing

Technclcgy (U)

B. (U) BR;EF DES .!?TICN OF MISSION REQUM!NT AND SYSTW.M VPA3ZITIES:
Free electrcn laser (7-- technology is primarily focused on ground-based laser
ccets but also includes technologies unique to space-basing. The goal of the
ground-s asad efforts is to demonstrate the capability cf high pcwer ground-based
lasers to perform bocst-chase intercept of ICMs and SLBMs and midcourse
interactive discrirnnaticn. The majcr areas of Parallel research in this part
cft teF 771 rocram include: two competing technology candidates (the inducticn
and radic freaq'enc- linear aczelerators), one of which will te selected for the
0round-Basaed 77L Techoclcgy Integration Experiment (GBF-_ T1E; beam control;
cptics; system engineering and integration of the TIE; and a suppcrting
tec..ccgy tase for G2L, including the requisite space relay and mission mirror
assets. The cther tar: of the FEL technclcgy area deals with the develcpment of
a soace-based 7E (SBF--) that will be able to address the strategic defense
missicns cf bccsz-:hase inter:ept and midcourse interactive discrimination. It
shculd alsc srcvide an alternate technology path to the high trightness
r.....ements cf the lcng term mission.

C. 1U) ==CA" ACZR.1YL:SYNTS AND PLANS:

1. (U) F 1933 A.comnzlishments:

c (U) Designs for GEFEL T:7 ical facilities were completed
and site preparation or .-- =.on facilities at WS(nm was begun

c (U) Kell Livermcre Paladin proof-of-concept experiments and Boeing
visible oscillator RP experirnents were completed

c (U) Si ;. aratin was iniL.iated ou Lhe dedicated superconducting
accelerator facility by TRW in suport of the SBFEL

o (U) A grazing interfercmeter for monocle figure control for relay
mirrors was demonstrated

2. (U) FY 19S9 Plan:

o (U) Complete Boeing burst mode .F experiments
c (U) Begin subs-ystem fabricaticn for all of the major components of

the C3FEL T:E
c (U) Define GL s'ystems interfaces for ?M/C3
c (U) Initiate GEL zrctct'v-e facilities and securit;: desian
c (U) Ccntinue SEFEL basic physics research
o (U) !xpand SBFZL ccncec: fcrnulaticn



UNCLASSIFIED
Program Element: OE53221C Project Number: 2C
PE Title: Directed Energy Weapcns (U) Budget Activity: Advanced Technology

Development (02)

o (U) Select either the induction or radio frequency F=- for GBFM TIE
o (U) Ccmzleta the monocle single segment control demonstration and

initiate design of multi-segment experiment
o [U) Ccm lete laboratorv experiments for bifocal critical coponents

3. (U) TY 1990 P!an:

o (U) Cc,;:ete F-L laboratory experiments and critical technology
validations

o (U) Iniziate detailed design of the beam control system and laser
for an integrated test of a scalable system in FY 95

o (U) Complete horizontal path propagation tests
o (U) Continue parallel efforts for optics, optical coatings, and-beam

compensaticn technologies
c (U) Complete design of all technical facilities and start const-uc-

ticn
c (U) Cowmlete construction of superconducting F-L test facility at

TinI Sands Missile Range (utilizing $32 Million in RDT&E funds)

4. (U) F 199 Plan:

o (U) Initiate fabrication cf the beam control system, laser, and
other comuonents for the FY 95 integrated test (long-lead items)

o (U) Ccntinue parallel technology efforts
o (U) Conduct preliminary design review for beam contrnl system
o (U) Conduct creliminary design review for laser subsystem
o (U) Conduct preliminary design review for control system
o (U) Continue technical facility constructicn (utilizing $40 Million

in PT&E funds)

5. (U) Prccram P!an to Completion:

o (U) Continue parallel technology efforts
o (U) Conduct integrated test of the beam control system, laser, and

other components for the FY 95 integrated test
o (U) Begin procurement for full scale beam control system and

scalable laser device integrated experiment in FY 96
o (U) Begin procurement for space targets
o (U) Initiate design and fabrication for superconducting FEL as a

candidate for a SBFEL -jstem
o (U) Complete the High Power Relay Experiment in support of the GBL

program
o (U) Ccmplete technical facility construction

D. (U) WG?.2< P!RK 2P.MED BY: (Major Contractors)

o (U) Induction Linac FEL - TRIW, Redondo Beach, CA
with technical support from LLNL, Livermore, CA

o (U) P2 Linac FEL - Boeing, Seattle, WA
with technical supoort from LU.N, Los Alamos, NM

c (U) Beam, Control (GBF- TIE) - LisC, Sunnyvale, CA

HU1q!I innrimr



UNCLASSJFIED
Program Element: 0633221C Project Number: 20
PE Title: Directed !zergy Weapons (U) Budget Activity: Advanced Technology

Development (02)

o (U) Sys:tem Engineering (GBFZL TI-) - TR.W, Redondo Beach, CA
o (U) Sz:_--a.ed Tschnclogy - TW, Redondo Beach, CA

with technical support from LANL, Los Alamo, NM
o (U) Afccal/Bifocal Technology - LMSC, Sunnyvale, CA

-. [U) C*M '.ARISCN 'iTF. FY39 DESRIPTI1E SUMMARY:

IMP.ACr OF C-UNSS (U)

CLuic2 System Cap-atilities Schedule Budget Year Cost

'Tech Capabilities and goals FM candidate
Schd for tnese technologies selection delayed I yr;
Cost ramai.n the same GB.FT-L T:'- completion

delayed 2 yrs.

N 3ATIVE DS-, I!T:CN OFC:4ES (U)

1. (U) -Y_- CHANCES: S-acs mirr:r developme:n program added to this
effort from Project 21.

2. (U) SC-EXI- C-ANGES: Induction or radio frequency ?- selection for
IGBF-E- TIT delayed from FY 8a to FY 89; GBFEL TIZ ccmpletion date delayed from FY
92 to FY 94 due to budget reductions.

3. (U) COST H.ANGOES: N/A

(U) =.C=rY CC,-i"TATION: None

G. (U) ?ELTED AcTwTES: Activities in this program element are closely
coordinatad with activ~ties in the other SDIO program elements.

H. (U) .T..-.. _TATION FUNDS: None

I. (U) INTERNAT-CNAL COOPEATIVE AGR-ZE!NTS: None

J. (U) MI:!STcN! SC.!DUL!: Funding this technology at the above levels will
result in a Milestone I decision in the early 1990s.

i



UNCLASSIFIED
FY 1390,'1991 BIENNIAL R DESaI?-TIVE S-u y

Prc"am Element: Project Number: 21
.itie: Directed Energy Weapons (U) Budget Activit': Advanced Technology

Development (02)
A. (U) ?.SCURC-S: ($ in Thousands)

Pr..et 7;.t.e FY33 FYM9 FY90 Y91I To Total
cular Name Actual Est Es__Es tst Ccmo Prog

Acz-.isiticn, Tracking, Pcinting 252,343 183,691 254,617 244,610 Continuing
and F--r C-ntrcl Teihnclogv (U)

B. (U) BRKEF DES.-TI:cN OF MISSION REQUIMN.'ErST AND SYST VC-A$AILTIES:

Acquisition, tracking, pointing and fire control (AT?/FC) technclogy efforts
will advance requisite technologies to perform critical functions for candidate
DF; cncents, bcth space- and ground-based. These functions include acquiring,
identifying, and pricritizing the targets to be engaged, selecting and
es .a.. is.ina the line-cf-sight to the aimcint, holding the beam on the
aimpcint, assessing the resulting damage, and reinitiating the sequence to
engage a new target. Efforts in the AT-/7C project are in several related
areas. AT?/FC scace experiments are under development to address bcth generic
and concet-snecific issues that can be adequately resolved cal, in scace.
T.ese exoeriments include the Low Power Atmcszheric Ccmpensation Experiment
LCZ .), the Relav Mirror Experiment (P. , STAPI-A3, and the AT? portion of the

Zenith Star experiment. Efforts within the ATP/FC technology base address major
trackinq/;cinting compcnent performance issues, and the development of
tachncica'es Ecr advanced concepts.

C. (W} ??CC?)Y AC ZH _ rYENTS AND PLANS:

1. F 1933 Pmc:olishments:

o (U) Design of prccf-cf-principle large-angle S2L retargeting
.... using the Rapid Retargeting - Precision

Pointing (R2P2) simulator, was initiated and R2P2
perfrn.ance further characterized

o (U) Pointing and control efforts included initiation of the
develc:ment of an integrated pointing and control experiment

c (U) Attack management algcrithm concepts for booster location and
handover were evaluated

o (U) STAaL.: CR was ccmpleted, and fabrication and testing of
STAri.L2 experiment components was begun

o (U) Assessments were completed on potential use of Zenith Star as
long term space test bed for ATP

2. (U) -T 1939 P_-a:

c (U) Grcund testing of PY.E and LACE soacecraft will be completed,
with launch expected in FY 1990 assuming availability of
appropriate launch vehicles

o U) Use the Ra=id Retargeting Simulator (R222) to investigate
technclogies required for rapid retargeting of other DEW
cCnca__-5.



UNCLASSIFIED
Program Element: 0'3221C Project Nber: 21
PE Title: Directed Energy Weapons (U) Budget Activity: Advanced Technology

Development (02)

o (U) Suptort pzalimizary design phase of the Zenith Star
experiment

c (U) Lac:at:ry demonstrations of attenuation of severe mechanical
disturbances will include a combined optics/stractures
experiment and a prototype six degree of freedom isolation
system

o (U) Ccmzleta the baseline design of an Advanced Ground Tracking
experiment

o [U) In:esrata the STAK.A3 experiments iato a system for test and
evaluanion at the prime contractor's location

c (U) Initata the Attack Management Testbed (AMTB) implementation and
sCftware design

3. (U) IY 19;0 Plan:

o (U) Shi: the STAZ-A3 experiments to KSC for integration into the
SPACE!3 labcratory module and pallet configuration

c (U) Support Zenith Star PD2 and proceed with experiment
develcoment

o (U) AT? equipment perfcrnance and experimental data will be returned
frcm :MN and LACE

o (U) Ccnd:c: ground tests associated with large space -structures

4. (U) T' 1991 Plan:

o (U) Launch ST21- 3 and successfully complete the experiments
c (U) Su::ort Zenith Star critical design review (0R)
c (U) Reie all data cbtained fr:m - and begin planning activities

f;r te FY 94 High Power Relay ({R) experiments
o (U) Becin attack management testbed operations, incorporating

validated booster engagement, damage assessment, and
multiple-target algorithms

o (U) Demcnstrate (on AM'TB) the feasibility of autonomous execution of
ATP/FC functions within ballistic missile defense time line
const-raints

o (U) Ccmzlete initial phase of rapid retargeting simulator (R2P2)
grogram

c (U) Continue with advanced planning and design activities for the
High Power Relay Experiment

5. (U) Prcaram Plan to Comcletion:

o (U) Suport the assembly, test, launch, and execution
cf the Zenith Star AT? experiments

o (U) Support the development phases for DEW, using AT? technology
exoeriments and labcratory models as required

o (U) Ccnduct active discrimination experiment in conjunction with
SPh1IT III in FY 92-93

c (U) Initiate planning activities associated with space testing of a
large actively controlled, agile space structure experiment in
the FY 96-97 time frame
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Program Tlemen:: 0603221C Project Nn=ber: 21
P- Title: Directed E.nergy Weacns (U) Budget Activity: Advanced Tecnology

Development (02)

D. (U) WCRK .F-C?-_ BY: (Ma;:r Contractors)

c (U) Karan Aerospace, Colorado Springs, CO
o (U) Martin Marietta, Denver, CO and Orlando, FL
o (U) GC, McLean, VA
o (U) T'ZC, Santa Anna, CA and Reading, MA
o (U) LUMSC, Sunnyvale, CA
o (U) Hcnevwell, Phoenix, AR
o (U) Ti, Redoando Beach, CA
o (U) Ball Aerospace, Boulder, CO

T. (U) CO M- .TcCN W..i FY39 .ES .PTIV SU&ARY:

IMP.-T OF CHANES (U)

-Sstem Capaili:ies Se -e Budge: Year Cost

T e c h C a cab i l i tie s a n d g c a l s S T A.2 a B'-_ l a u n c h
S.d r these technclcaies slipped 1 yr.
Cost remain the same

NA A.TV-- -D c rP rcN,, CF CHA-NGES (U)

1. (U) T - C. . I C I.NGCES: Technology base, particularly DEW fire
c.ntrcl/attack management, severely limited for a second year.

2. (U) CEULE CH.'- IES: Attack management test bed delayed an additiczal
nine mcnths; fire control algcrithm development delayed one year; start of
stru.,c:.res/=c.inting test bed delayed six months with minium start-u: funds;
retag.etng test bed unable to suppcrt Zenith Star this year to test retargeting
erfcrmance; the integrated ATP test bed delayed six months and development of

the digital track prccesscr put off until FY go; STA.AB launch slippe to FY 91
because of budgetary shortfalls and Shuttle slippages.

3. (U) COST CHANG2S: N/A.

F. (U) PRCGR-M DCCJMENTATION: None

G. (U) RELATED ACTIVTIES: Activities in this program element are closely
coordinated with activities in the other SDIO program elements.

H. (U) OTHER APPROPRIATION FUNDS: None

I. (U) INTE.UNATIONAL CCCPERA.TIVE AGEM-NTS: None

J. (U) MILESTONE SCHEDLE: Funding this technology at the above levels
sericuslv imzacts the ability to erform fire control feasibility demonstratiu..s
that can suport a Milestone I decision in the early 1990s for SBL, GBL, and
NB.

JIr
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.:rccram Element: 0503221C ?:oject Number: 22
';t'e: Directed Energy Weapons (U) ..g Activity: Advanced Technology

Develocment (02)

A. (U) ?.SC-.CS: C S in Thousands)

Prciect Title FY33 F1Y39 FY90 FY91 To Total
P?-ular Name Actual Est Es E- CCm. Prca

C.emica. Laser Tech.lccgy (U) 700,060 100,139 346,436 511,190 Continuing

B. (U) BRIEF DESCTT_-:TCN CF MISSICN ._QU.:.STNT UND .T [ CAP_:_IES:

The chemical laser project is developing the technologies required for the
szace-based laser (SKL) concezt. S3_L subsystems include: the laser device;
beam control; AT/FC; azd the s:ace platform,. The device is a cnemical laser
which extracts the high-cwer beam from molecules formed from the reaction of
hydrogen and fluorine. The beam control subsystem corrects for a-errations
introduced by the device and the high-pcwer o-:ical el ements, establishes the
bcresight of the beam and focuses it on target, and moves the beaTM from target
to target. The AT./., subsystem acquires the target, selects and maintains the
ainocint during irradiation, and assesses da-m.ace to the target. .ev SBEL tech-
nology developments include the _ laser, the Large Advanced Mirror Program

.' ) mirror, and the Large Cptics Demonstraticn Experiment (LCZ-) beam control
s-stem architecture. The STA:-Z.A3 Shuttle experiments will establish the techni-
cal feasibilit v of the required AT? functions. These technologies all scale
readily to entry level performance requirements. The Zenith Star program will
res e . integraticn issues, and high-pc'der beam control issues in space for
a'' hi.-.energy laser conceots. and LODE technologies will be
in-e-rated in a series of ground excerimens to investigate and validate the
=er:crr,ance of the high-pcw.er beam control subsystem. Ccticns for space exoer-
iments are maintained with designs for integrating the experimental hardware
into a research spacecraft. Technologies are also being develcped and validated
for system perfcrmance growth to the veryI high brightness levels which may be
recuird to counter robust reszonsive threats in the far term. These technclo-
gies include conventional device and aperture coupling (master oscillator -

zower amclifier and mechanical array phasing), use of a nonlinear optical phe-
nomenon (stimulated Brillcuin scattering) for simultaneous phasing and beam
clean-up, and shcrt-wavelength chemical lasers.

C. (U) ?CGM14 .ACCII$"LMNTIS AND PLANS:

1. (U) FY 1933 Acccmclishments:

o (U) Achieved stable ccmbustor ignition and hot flow
with heat release for the A?:_PH laser

o (U) LAIC- acceptaace tests successful
c (U) ',.'c meter cctical test flat coated to excellent unifcrmity

using reactive sputtering technique
o (U) Refractive wide field-of-vied infrared outgoing wavefrcnt

sensor tests successful
o (U) Cetailed design for subscale wide field-of-view tele-

sc.e complete; fabrication initiated

I II I- " i I



Program Element: 060321C Project Number: 22
P Title: Zirected Energy Weapons (U) Budget Activity: Advanced Technology
Development (02)

c (U) Ze'ith Star baseline established
o (U) Es:ablished feasibility of phase conjugation of high-

cwer F7 chemical lasers using stimulated Brillcuin
scattering (SBS) in a flowing cell

c (U) Completed gain measurements for short-wavelength
F_ chemical laser and developed high damage threshold
ccatings for high-power applications

o (U) S:'cr:- wavelength IC caemicai laser testing achiieved
twice breakeven efficiency

2. (U) FY 1939 Plan:

o (U) Czmnieta ALPHA laser 'performance tests
o (U) Comlete LA- mirror performance tests
o (U) Fabricate and test subscale wide field-of-view tele-

sccpe for cptical retargeting experiments
o (U) Czonlete Zenith Star System Requirements Review
c 1U) Fabricate wide field-of-view outgoing wavefront sen-

scr fo: cztical retargeting -experiments
c (U) Begin scaie-zz of rF short wavelength chemical laser technology

3. (U) -.-*.9- P1an:

o (U) Complete design of on-axis and off-axis segments for
fill-scale flight-capable primary mirror; initiate
fabricaticn of faceplates

C VJ) C:-!u Zenith Star System Interim Design F-view
c (U) Czm-I :e Zenith Star Space Vehicle Subsystem Interim Design Reviews
c U) Comee Zenith Star Forward Space Vehicle System

Final tesign Review
c (U) Ccmlete beam expander and actuator/isolator risk reduction

experiments
c (U) Initiate long lead procurements for Zenith Star
o (U) Complete evaluation of multi-color holographic optical element

technclcgies
c (U) Ccmplete grating fabrication technology validation for large-

aperture mirror segment
o (U) Cot--lete beam control system integration for wide-field-of-view

rapid retargeting experiments
o (U) Complete gain generator optimization for IC short-wavelength

chemical laser
o (U) Complete risk reduction experiments for high-pcwer continuous

wave scale-up of beam control using SBS
o (U) Complete preliminary design for high-power beam control

exper iments validating entry level beam cintrcl architecture

4. (J) F' 1991 Plan:

c (U) Complete Zenith Star Aft Snace Vehicle Subsystem Interim and
Detailed Design Reviews

o (U) Complete Zenith Star Aft Space Vehicle System Final Design Review



Program Tlement: oi'3221C Project Number: 22
PE Title: Directed Energy Weapons (U) Budget Activity: Advanced Technology
Development (02)

c (U) Cc,:lete Zenith Star Space Vehicle Interface and Systems :ngi-
neerina Interim and Detailed Design Reviews

o (U) Ccrilete capture track subsystem, beam control and transfer
subsystem risk reduction experiments

o (U) Begin fabrication of Zir-dard spacecraft str--cture
and beam expander

c (U) Ccmzlete fabrication and test of faceplates for full-
scale flight-cazable primary mirror

o (U) Ccrmlet subscale perfcrmance demonstration for short-wavelength
) c,,emical laser

c (U) Cc.-.e= e preliminary design review for high-power cantinuous
wave scale-up of coherent beam and aperture combining
using stimulated Brillouin scattering (SBS)

c (U) Ccm.lete critical design for high-cower beam control
experimnents validating entry level beam control architecture

C (U) Comclete static and d-inamic wide-field-of-view optical retarget-
ins experiments

o CU) CC.-npea tests validating performance cf hcblgrcaphic grating
elemenzs (iCEs) a- hich-power

5. (U) Pc- .... to Cor-nletion:

c (U) Establish feasibility of combining large apertures and
laser devices into laser battle stations having very bright
and agile beams for far term missions

o (U) Ccmplete high-power scale-up of short-wavelength
chemical laser

c CU) 7abrLca-.e and test fuzll-size flight-cazable
3r:- nirror

c (U) Perform Zenith Star high-power ground integration
tests

c (U) Perform Zenith Star high-power space tests if the space test
cotion is exercised

o (U) Complete high-power experiments validating hierarchical beam
control using outgoing wavefront sensing

o (U) Initiate design for S3L Element prototypE

D. (U) W~C?2< p.rFC3.D BY: (Major Contractors)

o (U) Laser Device - TRW, Redondo Beach, CA
o (U) Beam Control - LMSC, Sunnyvale, CA

- P RKIN-ELMER, Danbury, CT
- HUGiES AIRRAFT, El Segundo, CA

o (U) Large Optics - ITEX, Boston, MA
- KODAK, Rochester, WI

o (U) Zenith Star - Martin Marietta, Denver, CO
- LMSC, Sunnyvale, CA
- TRW, Redondo Beach, CA

. 14i -



Program Element: 0603221C ?rcject Numer: 22
PE Title: Direc-ed E-nergy Weapcns (U) Budget Activity: Advanced Technology

Development (02)

-. RU) C-'ZN '-TH F139 DE- .?TV'! SMARY:

IP A- OF CHANGES (U)

C:A-:x Svs-em Capa-ilities Schedule Budget Year Cost

Tech Ca:a.ilities and goals
Schd for these technologies
Cost ra-ain the same

NARSATI'V! CETS"=ITICN OF C1ANGES (U)

....... T -cX. ~- _S : Ncne
2. (U) 2-ULF CHNG-S :None:
3. { U ) COST CH..-NGIS: N/A

F- (U .CG-?~MY ~"'KN- A: CN: None

7.- [U) BEATE CT:*JT7:! Activities in this program element are closely
noordinated with act:vities in the other SDIO program elements.

H. (U) C'2 xP.=CPBIAT2CN FUNDS: None

I. (U) NATCN " CCCPEA.TI A -ZENTS: None

J. (U) M7-1ES:C, 17_: Funding this technology at th2 above levels will
result in a Milestzne I decisicn in the early 1990s.

. r ,°



]I UNCLASSIFIED*
ro-cram Element: 6 02 11C Project Number: 23

Til: Directed Bn-erav Wdearcns (U) Budget Activity: Advanced Technology
Cevelozment (02)

A. (U) ($~~t in Thousands)

=-'Ac ~TIle FY3 3 FY39 FY 90 F"Y9 1 To Total
Pocoular Nane Actzal I -s I EstPO

Netral Particle Bem109,013 93,593 114,329 144,7665 Continuing
.6ho~a (U)

B.~U B D'~-T CF %:SS:CN R:-;UIRDI 'ENT AIND SYS-im CxA2ABi=YS:
The neutral ::article beam (14P) *project exploits the caza!:ilitv; c-- a stream of

a-. -articles to penetrate into a target and provide lethal energies and/or
,nduce- signatures that permit discrimination. Such a beam is also cana!:le of
ef-ecting electronics kill on launch systems in the boost and post -*bccst phases.
The 3more robust evolving NPB systenis will- increase target handling rates and
,d; 1 have "he ability to attack and kill reeritry vehi.cles in t- he MidAcourse phase
of thne attacR. Thne TNPB project has a tecnclogy develc=oment sec.ment, a
gr:-:d-obased tachnolcgy integraticn segment, and a szace ex~eri.Tents segment.

Tocnhrthese sae.ets address the key technical and sy.stem, issu.es associated
wiith the feasibility-- of d e~lcving: an NPB systeam cazabl-e of boocst nd pcst- oost

inza~a~tas well as midcourse discrimination. The tec*-ncloca' develccment
seoment concentrates on develcpin g enabling technologies for the ground and
s~ace experiments and initial deployablIe NP3 systems. In the groun;d-based
intearatisn exterim:-ents, the Accelerator Test Stand (ATS) is used to integrate
and te-st lcw e'ner-,, ccmxcnents; the G~round Test Accelerator (GCA) is the primary
tasz bed for initial NBsyte develczment and also for advanced technclcgies
s-u;n as h~lan br .,:'-ness ion sources, advanced neutralizer develonment, and

and the C-.n..nucu;s W~ave Deuterium Demnstrator- (CZCD) exanines high duty
::rand deu.tzrium c:iration at low energies. The NPB'- snace exoeriments

incLu-de Beam 7:x(er.;.entIs Aboard Pocket (BEAR) which addresses basic szace
ocerolin; ss-ues. and Pecasus, an orbital ex~eri~nent which will address

key/ N=-3 issues than cannot be tested on the ground.

C. (U) P"ZCCGAM ACZCP :-ISENTS AN2D PLANS:

1 . (U) FY 1933, AC:cm:Iis*hMents:

o C'U) BERaccelerator- ccmoonents compnleted and integrated
o (U) OT7A facility constIru.ction initiated at Los Alamocs
o (U) CiZD contract was awarded; NPB weacn point design was initiated
o (U) The first ramced gradient drift tube linear accelerator (DTL)

was tested on the ATS at Los Alamos
o (U) Hign average power issues were also addressed on the ATS with

fi;rz" testinc of a orvcenic IY,' driven by a radio frequency
quadr!ucle(?Q

o (U) Exzerimrental recuiraements were estIabl-ished to redefine -egasus
s-.ace ex:er'.Tment

o (U) Larze foil neutralizer fabricated
o (U) 2 cm, talesoce witha closed-.loo: ccmoutler control democnstrated
o tU) GTA ion sou4rce trighitness requir-emTe:,.t achnieved



Program Element: 0603221C Project Num.ber: 23
PE Title: Directed Energy Weapcns (U) Budget Activity: Adaced Technology
Develcpment (02)

2. (U) FY 1939 Plan:

o (U) Fabricate and test weapon diameter foil neutralizer
o (U) Ccmplete GTA facilit'. construction; conduct GTA design review
o (U) Ccoplete CiED Phase I efforts, yielding NPB weapon point design;

initia-e CYDD fabrication
o (U) Demcnstrate high current beam funneling on ATS
c (U) Initiate design of pcower system demonstrator (PD)
c (U) Ccmlae-e fabrication and test of first cryogenic EFQ for deute-

rium coeration
o (U) Demonstrate weapons diameter NPB telescope
o (U) Conduct Laser Resonance Fluorescence beam-sensing experiments at

the Neutral Beam Test Facility
o (U) Conduct the BZE.R sub-orbital flight experiment at WSMR
o (U) Test superconducting accelerator cavity

3. (U) Y 1990 Plan:

o (U) Demcnstrate two beam funneling
o (U) Demcns-rate a hydrogen ion source at Cd duty factor and weapon

level brightness
o (U) Ccntinue fa-ricaticn cf GTA componeats and CWD subsystems
o (U) Initiate PSD fabrication
o (U) Conce.:tua! Design Review of Pegasus space experiment
o (U) Integrated Au./beam line test

4. (U) F' 1991 P7 an:

o (U) Ccmpl ete fabrication cf components for t-he CdJD demonstration
and initiate integration

o (U) Continue fabrication of high energy GTA cCmponents
a (U) Demonstrate GTA operation at the 24 MeV level and integrate

results in Pegasus detailed design
o (U) Install superconducting accelerator section on CiDD beam line

5. (U) Prcaram Plan to Ccmpletion:

o (U) Complete CDD integration and test in FY 92
o (U) Preliminary beam control demonstration at 24 MeV will occur in

FY 92, precision beam control demonstration in FY 94
o (U) GTA cperational at high energy
o (U) Continue advanced component development of photoneutralizers,

advanced ion sources, and innovative accelerating structures
c (U) Complete fabrication of PSD and integrate operation with CMDD
o (U) GTA beam used to flood illuminate realistic targets
o (U) Ccmplete design, fabrication, and crbital testing of Pegasus

space experiment

.,: , 1."
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Program Element: 0603221C Project Number: 23
PE Title: Directed Energy Weapons (U) Budget Activity: Advanced Technology

Development (02)

D. (U) WCP: .E .' BY: (Majcr Contractors)

o (U) Test Bed Facilities - LANL, Los Alamos, NM
- Grxnmaz Aerospace, Bethpage, NY

o (U) Ion Sources - LBL, Berkeley, CA
- Culham Laboratories, A!:ingdcn, UK

o (U) Accelerator Components - Gruman Aerospace, Bethpage, NY
- McDonnell Douglas, St. Louis, MO
- LANL, Los Alamos, NM

o (U) Beam Sensing/Optics - ANL, Chicago, IL
- BNL, Upton, NY
- LANL, Los Alamos, NM

c (U) Neutralizers - 1.DL, Richland, WA
o (U) Soace Experiments - LANL, Los Alamos, NM

E. (U) CCM _.'*-ISCN i-7 f39 DES.I:T! SU1 A.Y:

IMPACT OF C-LYM (U)

OQA.NGE Sys:em C_.ai-i.i..es Schedule Budget Year Cost

Tech Capabilities and goals Fact of life slippage
Schd for these technologies of 1 yr - GTA; 3 yrs
Cost remain the same - Soace Experiment

NA.RTVB D C.- TrON OF CHANGES (U)

1. (U) TEC.H-47CAL C:HLIN-ES: Arm: Background Experiment (A3E) flight delayed
3 quarters; FY 83 program precluded initiation of AT?. effort; Lawrence Berkeley
National Labcratorv C'd icn source program reduced and delayed 6 months.

2. (U) SC-D-EUL C-GAcES: ISE cancellation forced redefinition of space
exzeriment (delays szace experiment 3 years); GTA program funding reductions
caused slippage of GTA-24 demonstration by I year - GTA high energy technology
not pursued.

3. (U) COST CHANGES: Total program cost growth of 20-25 percent due to
budget reductions and fuanding fluctuations manifested as leveraged delays in
subsystem component technology development and increased program risk.

F. (U) PRCC-P.M DCCUMLNTATION: None

G. (U) RELATED ACTIVITIES: Activities in this program element are closely
coordinated with activities in the other SDIO program elements.

H. (U) OTHER A..RO.RIATION FUNDS: None

I. (U) INTE-R-NATIONA- CCC.PE .ATIVE AREEME=NTS: None

J. (U) MILESTONE SCHEOULE: Funding this technology at the above levels will
result in a M.lestone I decision in the early 1990s.
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Proaram Element: 0603221C Project Number: 2
z7Title : Directed Energy Weapons (U) Budget Activity: Advanced Technology

Develocment (02)

A. (U) ?2O~E: (in Thousands)
Proiect Title FY33 FY39 FY90 F7191 To Total
orular Name Act-ua1 E ~s st Cc"n 2P10-

=r:/Mnerging Technciogies (U) 167,142 96,153 64,729 62,462 Continuing

B. (U) BR:! ESPT:t O MiSSTCN RECUiRENENT AIND-SYSTEM O.~IIIS
This project includes excimer lasers, charged particle beams, nuclear directed
energy weazcns, and concept development for technology identification (C)I).
In the excimer laser technology area, efforts will establish and demonstrate the
feasibility of repetitively pulsed excimer lasers. High pulse repetition
frequency device candidates are being pursued under the exci.-er, moderate power,
Raman-shifted lase.- device (EMSLOr program. The charged car-::cle team (CB)
program is investigating a concept called D Iwhich would interictively
discriminate decoys from reentry vehicles for a ground-based kinetic kill
S-Istam and which is investigating a potential rob-ust kill mnecnanismn to augment a
ground-tased defensive system. The DEPItechnology develc=.ent program is
focusing on three primary efforts required to demcnstaefesbliyo
charged particle beam weapon: be am propagation, laser resear.n, and lightweight
electron accelerator develczment. In the area of nuclear directed energy weapon
(NDEM) technology, th 0o will perform concept definition st-.dies, develop
su::crlt technology, and performn integrated experiments that allow assessments of
th-e Mil1itaryI utilityI of kDE-i svstem concepts.' Effcrts in the area of CDTI
invc!7e t:-.e fcur D7_'; b-asi;c concepts, currently at varying levels of maturity.
The ongoing initial concept form-ulation effort is designed tc identify the
perfcrnance recuirements of the weapon system to guide technc'bcgy development
and srovide conceptual designs for evaluation by the overall architect. 'As the
overall strategic defense architecture efforts mature in their definition of
performance requirements, DE entry level and evolutionary systems concepts will
be updated.

C. (U) PRCGRAM1v ACCC1W4OLISHNEiNTS AND PLANS:

1. (U) rY 1933 Accomlishments:

o (U) EMPD Beam Quality Demonstrator Master Oscillator was completed;
design and fabrication of SO k'd power amlifier corrmenced

o (U) DELP-HI experiments to determine inductive, magnetic, and
emittance erosion rates were completed; a laser-switched linear
induction accelerator module was built and demTonstrated;
experiments measuring efficiency cf Scantron RF accelerator were
comcleted; laser beam pointing hardware was fatricated and
bench-tested

o (U) Zxrerirnents continued to s*urrort understanding of NDEWl physics,
witn emcohasis on diagnostics and cutput characteristics
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Prcgram Element: OiO3221C Project Number: 25
E Title: Directed Energy Weaccns (U) 3udget Activity: Advanced Technology

Develcm=ent (02)

c (U) Increasing CDT emphasis was placed cn interfaces of DE systems
with other elements of the defense architecture; conceptual designs were
reevaluated to -ert., incor-oraticn of new ideas and develcping technolcgy that

will enhance survivability cf system

2. (U) F! 192 Plan:

c (U) C=:=lete the Z!CF.D master oscillator and install Raman cell at
5 k4 power level; program transferred to USVOFF control

o (U) Incorocrate DEL-I laser beam steering capability into laser
generated channel; start construction of accelerator capable of
producing several MeV at a few kiloamps; initiate detailed
designs of a compact laser; begin-designs for rocket-borne
hardware

o (U) Perform demonstrations of critical NDEW compcnents for ATP;
prepare designs fcr tracking and pointing experiment

C (U} Xz.a" vze pcssible CTI synergisms arising fro= use of onboard DE
senscrs to augment dedicated MS sensor systems; emphasize the
defining of concept cf operations for varicus DEW systems within
coztext cf jcint DEW-KEW deployments; examine DEW system
conceots at subsystem and even component level to begin
addressing issues of maimtainaility and manufacturability

o (U) Cm:.lete top level study of IWd utility for NATO theater defense

3. (U) Y 19^1 P!an:

c (U) Extend prcpagaticn range cf the DE-H beam
o (U) Cco;lete develcpment of a laser ionization scheme based upon the

Zaoman-shifted excimer laser technique
0 (U) 3egin constructicn of a prctcty'pe induction linac
c (U) 3egin fabrication of hardware for a stace experiment

4. (U) FY 1991 Plan:

o (U) CTI concepts selected as candidates for development and
deployment will undergo concept formulation to identify overall
construct of an operational s'stem and to provide initial
designs of system level demcnsraticns that will validate
technology and provide engineering prototypes

5. (U) Prcram Plan to Ccmoletion:

o (U) DoE will continue NDEW research; a nonnuclear concept
demonstration by DcD, as well as determination of overall weapon
concept feasibility, will contiaue tw be studied

D. (U) WCOX PERFORMED BY: (Major Contractors)

o (U) Excimer laser - AVCO Everett =esearch Lab, Everett, MA
o (U) DE2HI - SNL, Albuqueraue, NM

:: I-
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Program Element: 06;3221C Project Number: 25

O Title: Directed Energy Weazcns (U) Budget Activity: Advanced Technology
Develooment C02)

o (U) NDE'W; - LANL, Los Alamos, NM
- LLL., Livermcre, CA
- IN-., Idaho Falls, ID
- NRL, Washington, D.C.
- DNA, Alexandria, VA

o (U) 'TI (SBL) - Rcckwell, Seal Beach, CA
- LMSC, Sunnyvale, CA

( L) - TRW, El Segundo, CA
- LMSC, Sunnyvale, CA

(NP3) - Boeing, Seattle, WA
- Gra~man, Bethpage, NY

(NCdEW) - Martin Marietta, Denver, CO
(NATO) - Logica Defense Systems, UK

F. (U) CCMA-ISGN W T 39 DES IJT -£'ARY:

IMPACT OF COPIGS [U)

CHANGE Slistem Capabili:ies Schedule Budget Year Cost

Tech Capabilities and goals
Schd for these technologies
Cost remain the same

N .ATIVE DESCR.?TICN OF CHAN ES CU)

1. (U) TECNICAL CHANGES: DE -HI program maintained as technology program
only - funding not available to conduct experimental program; EMR.LD dcwnscoped
from 50 k'J to 5 kW, and transferred to USA.F; study of DEW utility in NATO
theater defense initiated in FY 88, with planned completion in FY 89.

2. (U) SCQEDULE CHANGES:
3. (U) COST ChANGES: N/A

F. (U) PRCG.A1M DCCUMENTATION: None

G. (U) -LATTD ACTIVITIES: Activities in this program element are closely
coordinated with activities in the other SDIO program elements.

H. (U) OTHER A_'.?ROPRIATION FUNDS: Air Force 30603605F provides EKtmD support.

I. (U) INTE-RNATIONAL COOPEA.TIVE AGRI'.NTS: None

J. (U) MILESTONE SCHEDULE: N/A

-, • • I I I • I •



Prcrarm Element: 0522::2C Project Number: 42
Pr Title: Rinetic Znergv Weapons (U) Budget Activity: 02

Advanced Technology Development

c (U) Milineter wave radar antenna contract was awarded to Contraves
Aercsoace of Italy in lae FYf 1987. Hardware subcomponents were developed,
tested and integrated ia FY83 with progress toward a system demonstraticn in FY
1989.

c [U) Cntract awarded to su:crt testing of IST candidates and all
*theater defense efforts.

c (U) Right "R. contracts awarded (5 US, 3 Foreign) to contractors to
test candidate T, comonents,subsystems, and systems. Initial testing began.

c (U) Arrow missile exneriment contract initiated with Israel.
Subsystem preliminary design reviews were satisfactorily completed in
accordance with the program schedule.

o (U) !R::I underwent a major restructuring effort intended to
orcvide traceability and fccus on establishing a demcnstraticn and validation
effort fo:r TRRNT as a candidate near term tactical missile defense system. The
attitude centrol m-otor technology successfully completed its demonstration
validation tests (DVTs!, and the design of the more powerful traveling wave
tube (T'mT) millimeter wave ! WN) radar was ccmrleted. Hardware development for
the radar seeker is under way.

2. (U) FY 1939 Planned Program

c (U) Israeli ccmbined prcpulsicn work on the hybrid gun continues in
F' 1939. lcrk initiated to design a combined propulsion demonstration using
the most efficient elec:rcthermal design available.

c (U) Deliver-i of the Millimeter Radar Prototype by Contraves
Aerospace of Ital'. Follow on system analysis and testing of prototype for
future applications wiil begin.

o (U) Contractors (US and allied) with hardware for testing against
near-term theater defense threat have been identified for participation in
Invite, Show, and Test. Testing of thia hardware will continue.

o (U) ERINT will continue the development of the radar, the inertial
measurement unit, the seeker, the guidance processor unit, the lethality
enhancer and the solid rocket motor. The airframe design will be completed.
Simulation and analysis efforts will include subsystem simulation, guidance
simulation, and hardware-in-the-loop testing.

o (U) Arrow missile experiment (Israeli) will be continued
with the objective of flight tests in FY 1991.

:-X f. ..
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Program Element: 06032.C Project Number: 42
E Title: Kinetic =Eer;- lieamcns (U) 2udget Activity: 02

Advanced Technology Development

3. (J) F? 1990/199! Planned Program

c 1U) Ccnzinue :sraeli efforts in combined propulsion with cbjective
of s-ma!! scale demcnstraticn.

. ... C. --'. eforts in Italy cn millimeter wave radars in -Y 1990
w'.. tasting and sz:udes in those areas which show promise.

1 o (U) .Possibly begin additional testing of compnents in IST
recz==ended bv theater architecture studlies.

c (U )2rr. will comolete the develovment of the seeker, the inertial
measur.ment uni=, the g--idance processor .unit, the lethality enhancer and the
solid rocket mctr. Mcd;ifications required for the at.titude control motors
w!l be conm=eted af-.. the system design trade studies are conducted.

c (U) A.zr" miss2Ie experiment UIsraeli) will be contizued with the
cbjeczive of fhight tests in FY 1991.

4. ( r to Cmoletion This is a continuing program.

D. (U) C -.X. D 3y:

o The qcvernment cf the Netherlands.
c Piessev --lectronics, Scuthhamptcn, UK.
o C-.ntaves Aercs-ac a, Italy.
o Boeing Aerospace, Seattle, WA.
o Royal A-m.aments Research & Development Zstablishment, UK.
c Screc Nuclear Research Center, Israel.
o The government of Israel and Israeli Aircraft Industries.
o LTV, Fort Worth, TX.
o AIZ, Federal Re=ublic of Germany.
o Rcckwell, Anneeim, CA.
o Various contractcrs and government laboratories participate in the

Invite, Shcw, and Test program.

l I I I II : " : "I I I



Program 7 : 052:2C Project Number: 42
I Title: Kineti ;- Weapcns (U1 Budget Activity: 02

Advanced Tec.incl.gy Develcment

INT.ACT OF 0UkANGES

S.-.-:a= a -Caia ilit:.s Schedule Budc: Year Ccst

T-h Mcdified Stretched Caused realignment

Send Restructured Stretched Will increase
Cnst S:retched Stretched Increased

NA??.rT:7E 7'=-7,,-1c C T C- AN

S. (UI T- 2-YG c -E-'CS: The E.:IT program was restrucrure.d to include a
miss le seeker with a longer range capabi!ity.1 and greater kinematic
peorn.mance.

2. CU} SCHEtYLE C-:&;S: As the --. 4'T proram under'ent restructure, the
sc.edle chanced frc- a 36 to a 52 cnth program. The drivi-g factor for t-he
restru;ctur was the decrement in FY a8 funding.

3. (U) C:s CHL!-'_7S: Arrow contract cost increased to $153M due to delay in
contract adard, necessitated by MCA deveic-ment and contract negotiations.
Funding cE $2.5M was added to the EM-' project to conduct a concept definition
studi the the Theater High Altitude Atmocspheric Defense (. .) interceptor.
This s'sten wculd -e -ised in a theater defense cverlavt role. The technology is
a derivative from the HEDI program.

(U) .. C---M ECZ iTATC-ON: Several SDIO Work Package Diraci.s and t"eir

implementing guidance.

G. (UI ?_:LATED ACTIVITIES: Theatre Defense also appears as Project 42 in

Program Element 0633223C, Systems kmalvsis & Battle Management.

H. (U) OTHE? APm! .=.?-!.ATICN FUNDS: None.

I. (U) INTEIATICNe CCOPEPATIVE AG=Z-M-NTS:

c MCA with Netnerlands concernina HVG technolcav signed July 1987.
o KA with Israel MOD concerning ATBM, signed 29 June 1983.

J. (U) MILESTCNE Scr.HDUL!;-:

c Screq
Gn Demc 2Q91

c Nt-heia.,ds
H'!.er Velcci- Launch Checkcut Completed 3Q89

" 4 "',- . " "'
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Program Element: 0603222C Project Number: 42*, Title: Kinetic Energy Weapons (U) Budget Activity: 02

Advanced Technology Development

o Czntraes
Radar Amtenna Demonstration Test Cc.pleted 1Q89

o IST
Testing Comcleted 3Q89
Data Evaluation 4Q89

c ..ERI-NT
Initial Design Review 2Q89
Final Design Review 4Q89
Flight Test 31 3Q91
Flight Test 32 4Q91
Flight Test 36 2Q92
Final Report 3Q92

c A- OW

=R Ccmpleticn 4Q89
Sr c= and Ccntrol 4Q89
First Flight Test IQ91
Last Flight Test 2Q91

nal Report 3Q91

:. ... . • ,".1 " .



FY / IBr F-1N R=FA.EDES IPTIVE£ SUAY

Prccran Eement: 060-:2!C Prcject Numer: 81

E Title: Kinetic Energy Weapcns (U) Budget Activity: 02
Advanced Technology Development

A. (U) ? S .E2_S ($ i- ..cusands)
Io ular FY38 fY39 FY90 FfY91 To Total

Name Actual Estimate Estimate Estimate Ccr=nete Program
inncvative Science and Technology

22,355 21,702 41,277 49,190 Continuing

[U) BR::ESz.:CN C. MISS:CN R-QU=a!---ENT AND SYST-M 3UJTES: Explcres
Lnncoatie technolcoies for kinetic energy weapons. Seeks revoluticnary
breakt]hrcuchs in all technologies that would make a leap in ca:ability for SDI
kinetic energy weapcns. The fundi=c totals also include all 5't[ SBIP. awards,

a which make abcut a third cf FY 89 totals.

C. ( _ PCG. ATz:I-JENS AND PL.ANS:

(U) FY 3 Ac::lisments: 1ST research advanced many innovations for
ccnsiderat-:n by1 SDI system designers. Fo- example:

c (U) Zlectrzmagnetically accelerated cbjects to six kilc-meters per second.

c (U) Showed a fiber-optic gYrozsccpe that could shrink control cf an
interceotcr dcw tc the back of a focal plane.

c (U) Adapted the :rinci=le of scanning tunneling micrcscopy to make an
accelercmeter far tinier than ever before.

c (U) Confirm.ed the comocsiticn of the armature plasma for electromagnetic
ra l.guns.

o (U) Built a test device to measure armature resistivity and ancther for
measuring t.mperatures u: to 20,000 K.

(U) FY1339 Planned Proaram: IST effforts will continue to explore the cutting
edge of kinetic energy tecinclcgies.

(U) F?!990/1991 Planned Program: Continue exclcratcry initiatives. Specific
projects cannot be predicted.

(U) SBIR Acccmolishment and Plans: No SBIR Phase 2 has yet been completed. SDI
has selected 30 Phase 2 winners in KW technologies. About half have started the
Phase 2 work. In FY33 it also selected 40 new Phase 1 winners. The first Phase 2
completions will happen in FY39. SBIR awards will be made in accordance with
PL97-219 to the best procosals offered across all the technical tcoics solicited by
SDI.

D. (U) WC?. PERCP.M---D BY: Various institutions (universities, zrivate firms,
national laboratories, federally funded research centers) under contract to Army
and other agencies.



Prcgran Element: 022CProject Mmt!er: 81
M4 A.4- Knatic Zer:-i 'ea~cns (U) Budget Activity: 02

Advianced Technology Development

VJ) c~A~sc ~ Y33 E~c.:?17!SUMMARY: Technical acoc..-' hments are all
firSt6-ever events.

T.17-- CFImact on
O-'NG Irac . Imcact cn Schedule FY 1990 Cost

Te ca N/A N/A
Sch-d NAN/A N/A
Cz:st N/A N/A N/A

NA-'R.?AT:'IE Z E- zC7: C N O F -* a-G S (U)
1. (U) T-_C?:-NCAL CHAVCGS: None
2. (U) CHANU! -XGES: Non e

2. (U) C:ST O-X'GTC: None

3. ~) B~W~ Ac:7~E~:lTcontribzutas technolcgy advances to all S-1 program
e~ementz and t: militarv and c.. a::Ilicatlicns. Many of technical advances will
have wiide i:cct cn rn.7itary and civil tecnology.

H. (Ui) CTri: =,?PRA~N LS: None

L CU N??~'ATCA~ CPE~~r NTS None

J. IU M:7LES-CNE Ec~:L:Nct A:: licable. Research is the .0:refrcnt of

tec*,ncICa*/ wfere evients cannct *be :-redicted.



F. 1 91 9 :zNN1: RZ.T&E ~~TTV SLWMARY

-- eet i4^:22 "..oject Number: 83

P- Tite: Kinetic Zner:-:- Wea~cns Budget Activity: 02

A. U) FF-CUPCESc ($ in Thousands)
~ro~ctT~. C:Suz;oo: mr:grams

_Y33 1Y9 Y9 FY91 To Total
Pc=2.ar NIame: Ac t-ua I s Ts Est. Ccmn6 Tsc

- -rg-'mS 31 ,702 23,967 22,476 22,974 Continuing

B. ~U B~ SR? C.7C M:__SN REQUIREMENT ANM SYSTEM. C ;_:BTES:

Thi-s project funds f or Army:r-wa management extenses fo-r civilian
zerscnne, travel (TZ training, rents, convxnunicati-cns, inform"ation management,
u ti:itjas, printi ng and r -crcduct icn, su::lies, ecuinent, and contracts for

reser~nand sunzcrt ser-tices.

c.~UREG~ Azo ::Y M__4T t1.ND PLAN"S: The funding -rovided by this nroject-

enableI-s t*-e Ar Strategic Defe -nse Z-o.Tzand to- centraliZe recurring operating costs
scz that funding f=r technical rasaar*n mav be devcted solelyv to.arid that purpose.

L). "U) =y: t'. :! Primarilythe em~lc'ees cf th~e Army Stra-
Zef ense Command ::uts:ll L and Cr'ista. City VA). Civilian personnel

co-sts ::m=riSa 50% of- th-e su=:-ort pro:grams funding prov7ided. 'icrk is also per-
focrmed '--, the flcigmajor contractcrs:

C&M Ecr Simulatica Center, COLSA Inc., Huntsville
S-ystz-rs Engineering Su=-ocrt, GRC Inc., Huntsville
KIS Scft'wari Main,- a Opns, He~wett Packard, Hunstviille

"j) c:j7.N -T : 7%Y21 OEEC:?TV t yA : Suotort prcarams have nct been
sez a ra aL iden tifid in or av icu;s s-,;is s icns .

IMPAC' OF C-:ANC-S

CHAGE Syte Cnailtis Sch'edule Budget Year Cost

Tech Ncne Non e None
Sch-d None INon a None
Cost None None None

NARP.A~rLE ESCRIPTIO1N OF Q-AcE
I. T!_C:-i1CA1~ C:-!INGES: N/A
2. SO-EAuL! c~aN s: N4/ A
3. COST' CHIIGES: N/A

F. [U) GC~RACCM>AI The Army Strategic Defense Commiand submits a
det:ailed justification using SnIC Wicrk Package Directive form~at to dcu.ment each
vear's support p-rcgram raquirementCs.

G. (U ?ELI.T ACT I V 16, Support =rcgram-rs funding for the Arm-i is also found
in eacA of the oher fou.r SOIO program elements under 'Project 83.



Program Element: 20603222 Project Numbter: 83

PE Title: Ximetic 2.ergy Weapons Budget Activity: 0?

H. (U) CH PPCtAINUD:None

I. P ZCCJREv%=. (Soecify Xp;rcpriation): None

2. MILITARY CMTRUCTICN: Non~e

Z~. (U) rNT=RNAT'IcN.AL cM=ERATIV!- AGREEMENTS: None

j.(U) MSC!C UL:N/A



UNCLASSIHED
F1 1990/1991 Bt!-_NA PZT.& DES3IPTIVE SUMMARY

rzgram Element: 0633223C Budget Activity: 02 Advanced
. Tit.e: Systems :zalysis/Batt e Technolog. evelcpment
Management (U)

A. (U) P2SCLTC!S: $S in thousands)
. .6zj .t FY68 FY89 Y90 F.Y1 To Total
N-.zer T-=Ac t.a . -Estt Est C=,= Prog

42 S Z. Engineering & S.t (U) 72, 50 32,098 131,407 201,071 Ccntinuizg
4: T'na-.-=" Defense iu) 50,500 30,605 48,922 46,72 Continuing
42 =M/C3 Technolcgv (U) 64,306 58,572 86,368 107,317 Continuing
44. ..... vs (U) 91,073 74,179 143,778 203,071 Continuing
45 National Test Bed (U) 77,713 100,179 115,327 121,8^2 Continuing
45 SD: .=ase I (U) 45,201 63,470 125,210 155,521 Continuing
47 Tes:& Evaluaticn (U) 5,361 8,477 9,935 I,977 Continuing
31 :S&T/S3:R (U) 12,385 15,350 25,332 30,32. Continuing
a- Suppcrt .ProCrams (U) 22,352 53,259 70,558 70,371 Ccntinuing
aS TechncLCgy A:li.:aticns (U) 13,463 20,277 22,967 22,;-.3 Continuing"..._ : z .=CC:: M -r _- T461,459 506,476 780,354 97 7Cnt.un

3. (U) T. " D...CN OF This ;rcgram element is one of six
established to implement the President's Strategic Defense Initiative. The
prcram encompasses demonstration and validation of Phase I eleme:ts of the
Strateg'c Defense S:stem (SDS); devising and analyzing alternative SDS archi-
tectures; develo.menl of the technclcgy and s'stems needed for survivable and
ef.t.. b.,attle management (3M) and cr.Tmand, cnt:rol and cc mun'caticns (C3)

caoatilities; and various support and crcaram innegraticn activ;tes. -Efforts
include the estabIisnment of a SDt Insti.-une to provide indeoende.-: and objec-
ti..e support to the SDI program; develo.ent of a National Test Bad for comrre-
hensive testing, evaluation, and comparison of alternative architectures and
their BM/C3 components; and a Theater Defense project to support the Presi-
dent's co.mitment to protect our allies from the threat of theater ballistic
missiles.

UN CLAS SiFED



FY 1990/1991 BIENNIAL RY'&Z DZC3R2IPIV SUMMARY

Progra Eleme n: 302223C Project Number: 40
PE Title: Svstems Anal'isis & Budget Activity: 02

Bat.a Management (U) Advanced Technclcgy Development

A. (U) P[U.CES ($ in Thcusands)
_______T___ ...:.rz.e c Defense Systems (SDS! Engineering and Su=Zcrt (U)

FY33 FY89 FY90 FY91 To Total
Pncular Name Actual Est Est Est C=V Prgq

SZS Engineering and Suport 72,590 82,098 131,407 201,071 Continuing

3. (U) BR F ESC?.PTCN CF M:SS:CN RZ-QUIZY!- 4T AND SYSTEM CA..*:'IT!ES:
Azlies encineeri:q, analytical, and technical disciplines to t*e conceptual
develcmenz and evclunica of the full range of-SDSarchitectures. Provides pro-
gram management and technical supcrt to the MS Phase I program office and is
responsible for 55S Fllow-Cn Phases. Seven task areas are defined as: Systems
Engineering, SEZ integrated Lcgistics Suppcrt, Cost Analvsis, Pro"ducibilty
Manufacturing, Civ. Engineering/Envircn-mental Analysis, $DS Fcllow--Cn Arohitec-
tures, and Operations Interface.

C. (Ui PCG.Y AC::M:rSYNTS F.2ID PLAINS:

1. (U) 1933 Prgram

o (U) Ccmpleted the System Architecture and Key Trade-Off Studies Effort
which zrovided the basis for the SZS Phase I system concept. Initi-
ated evclutionary fcicw-on architecture analysis; established initial
approach to define follow-on operational requirements;

o (U) Initiated an Interim Requirements Review {IR); conducted initial
late-mid course Near-term System Integration Test/Evaluation (NSITE)
ex=erlmen:; ccmnteted initial systems-level Lcgistics Su;pcrt -Analysis
_SA); installed lcgistics mcdeling cazabilitv on the Naticnal Test

Bed (NTB); develcped the SDS Phase I Single Best Estimates, indepen-
dent cost assessments, and cost effectiveness assessments.

o (U) I..lemented Manufacturing Operation Development & Integration Labora-
tory (MCDZL) with initial emphasis on kinetic energy interceptor
cotics; and supported the facilities, siting, and environmental func-
ticns recuired for demonstration/validation test activities.

o (U) Supocrted the development of the United States Space Command Concent
of Oceraticns for the SDS Phase I; and performed operational analyses
c! Phase i effectiveness in meeting JCS requirements in unconstrained
and arms control environments.

2. (U) F'Y 1939 Planned Procram.

a (U) Develop systems engineering docm ents and tccls; conduct IR.R of the
S7S Phase i; develc a draft SDS Phase I System Specification; conduct
Cost and Cperational Effectiveness Analyises (C=ZAs) of SDS Phase I;
develco s'istem and architecture cost goals; develop system-level Inte-
grated Lcgistics Suppcrt Plan (ILSP) and updated element ILSPs; com-
Clee the Ccmcrehensive Oceraticnal Sumccrt Model for Scace; identify
initial coerations & supcort (O&S) and reliability, availability,
maintainability (RAM) drivers and goals for SDS Phase I elements;
begin Hich Temperat ret (HTS) MODIL; complete Envi-



UNCLASSIFIED
Program Element: 06032223C Project Number: 40
PE Title: Systems Analvsis & Budget Activity: 02

a1-te Manacemen: (U) Advanced Technology Develcment

ronmental Irnpact Statement (ES) for Kwajalein Atoll and begin envi-
r.:=enala dcc'.mentaticn fcr all SZS program decisions.

o (U) erforn oerational effectiveness analysis of Phase I, including oper-
a:lonal integration and strategic gaming.

o (U) Prf=.m analvsls of the Phase I architecture to assure Phase I BMIC 3

has zreolanned growth capacity to accomncdate Phase 2 elements.

3. (U) F' 139-0/1991 Planned Procram.
o (U) Task 1, Svstems Engineering -- Conduct SZE Phase I Systems Require-

ments Review (SRR); and suncort develctment cf an S:S syistem specifi-
cation.

S (U) Task 2, Integrated Logistics Su=:crt -- Ccntinue su=ortability evalu-
ation of evolving Phase I and follow-on architectures and SDS ele-
ments; update supportability documentaticn (ILSPs, LSA); refine O&S
and RkAM cojectives; plan satellite servicing technology demonstration
program.

o (U) Task 3, Prducibilit"v and Manufacturing -- Continue Cztics and MrTS
SCDL im:=ementation; initiate other high =ay-off MCDZ:s (launch, sen-
sors, softare) needed to demncstrate required manufacturing technolo-
gies.

o (U) Task 4, Cost A.alyisis -- Continue cost research and estimating; con-
duct cost and operational effectiveness analyses (CC=As) of SDS Phase*.
I at more detailed levels; develop system and architecture cost goals
and cost reduction (could cost) procedures to ensure affordability for
all phases of the SDI program.

o (U) Task 5, Civil Engineering/Environmental Analysis -- Continue to pro-
Iide management oversight and guidance for the acquisition of facili-
ties to suport the SDI research program; initiate the facility acqui-
sition process to succort a full scale develcoment decision.

o (U) Task 6, BM/C3 and Strategic Architecture -- Validate syistem functions
for the Follow-On Phase SDS; establish system description to level 3
functional allocation; establish Follcw-On Phase system description to
level 4; validate level 3 and prepare Defense Acquisition Board presen-
taticon; develop simulation tools to support studies of follow-on
architecture elements.

o (U) Task 7, Operations Interface -- Concentrate on analyses of Phase I
and effectiveness of follow-on phases through the use of computer
simulations, operational strategic gaming and operational integration
definition with the ocerational commands.

D. (U) WOP PEP.OPY.ED BY:

o Oak Ridge National Laboratory, Oak Ridge TN;
o TASC, Arlington, VA;
o Advanced Technology Inc., Restcn, VA & Camanillo, CA;
o Aplied Research Inc. (AI) Huntsville, AL & Arlington, VA;
o 'Dynamic Research Corpcration, Arlington, VA;
o Tecclcte, Los Angeles, CA;
o ETA Technologies, Los Angeles, CA;
c The Harris Group, Reston, VA;
c SAIC, McLean, VA, Buffalo, NY, San Diego, CA;1IMP11 .q2T .elln



.UNCLASSIFIED
Program Element: 0603223C roject Number: 40
PE Title: Systems Analysis & Budget Activity: 02

3a:tle Management (U) Advanced Techclcgy Developmenz

o S.A.TA, Huntsville, AL & McLean, VA;
o T7-W, £. Segundo, CA;
o Rockwell International, Downey, CA;
o Martin Marietta, Denver, CO;
o Riverside Research Institute ._RI), Rcsslyn, VA & N1YC,NY;
o ANSER, Arlington, VA;
o Crion Research, Rosslyn, VA;
c Bccz-Allean-HamiltIcn, Rcsslyn, VA;
o S7- Technolcgies, Rosslyn, VA;
o Technology Assessment & Transfer, Annapolis, MM;
o BCM, McLean, VA;
o General Electric (-), Philadelphia, PA & Pittsfield, MA;
c The Rand Corporation, Santa Monica, CA;
o IDA, Arlington, VA.

E. (U) CCM-...CN '4 rT.- 9 DES--ITIrE S--tWA.Y:

ThCACT OF C7.N1GES

-CHAN-E Syszem Capabilities Schedule 3udget Year Cos-

Tech Cancellation of AOS

Schd 1-2 yr Delay in Other Contracts

Cost None None None

NARATIVTE DESTCI-TION OF CHANGES

1 (U) T'E-NIH4C. C-N1kNG:S: Cancelation of Airborne Optical Sensor tAOS)
MODIL.

2. (U) SC-ULZ CiAN -ES: Delay in award of the Follow-Cn Architecture
Analysis Contract to FY90; delay of manpower & standardization
studies to FY90; delay of the Large Optics MODIL to FY91.

3. (U) COST C4HXIES: NONE.

F. (U) PRC.X4M ECCUMENTATION:

o (U) System Concept Paper (SC) Aug 87
o (U) Test and Evaluation Master Plan (TEMP) Jun 87
o (U) Program Master Plan (PMP) Jun 87
o (U) Environmental Impact Analysis Process Framework Sep 87
o (U) Ccnce;t of Operations (CONOPS) Oct 83

G. (U) RELATED ACTIVITIES:

o (U) Program Element 060322C, Surveillance, Acquisition, Tracking, and Kill
Assessment (SATA);

o (U) Program Element 0603221C, Directed Energy Weacons (DEW);
o (U) Program Element S3603222C, Kinetic Energy Weapons (XZb);



UNCLASSIFIED
?r:gram Element: 06'3223C Project Number: 40
=Titie: Systems Anai'sis & 3udget Activity: 02

Battle Management (U) Advanced Technology Development

o 'U) Pr:gram 21ement 0603224C, Survivability, Lethality, & Key Technologies

c (U) Element technolcgy work feeds architecture analysis with empirical
data;

0 (U) Element design concepts are influenced by Engineering and Support
inputs;

o (U) There is nc unnecessary duplication of effort within the DepartmeZt of
Defense.

H. (U) CmT: . --NDS: NONE.

I. (U) I.N T-__-!iCNA- CCOPSATTVE -A=METS: NONE.

J. (U) "L-C! -

c (U) SZ'S Phase I I- 2/89
c (U) Implement YCDIL 4/38 3/39 3/90 2/91
c (U) NSIT. z-:_erlments 4/33 4/39
c (U) 7-S for K'wajalein Atoll 4/39
c (U) C:m.re.hensive Space Model 4/9
o (U) Follc'-On Axohitect'ire Contract 1/90
c (U) SZS Phase I SE! 2/90
c (U) Validate SDS Follow-On Functions 2/90

UNILASSIFIED



UNCLASSIFIED
~:,I 91 :rNIL DT&Z, DsITv SUWiARY

P.:- ra%"n Element: 2C Prcject Numer: 42
PT Title: Svstaes :knail'sis & Budget Activity: 02

3a::!e N!Mnacemen: (U) Advanced Technclcgy Deveome. t

A. (U) ?.!SCU.C-S (S in Thousands)
Mr;40ec Title zY33 FY39 FY90 FY 91 To Total

Pzzular Name .ctual Eat Est Est Ccmo Proaram
h__ efensa ' 306," 43,922 45,270 Continuing

_. - Ms ' AD YSTEM C tA:-.1:

The Theater efinse effcrt ccm.ines architecture st-ides, tec-nclcgy
develcoment tests, and test bed development to form the cornerstone of an
essential la'ver in te develcpment of a global defense against ballistic
m.si._ Th, :rojec: defines the mission cbjectives and derives candidate
arcnitectures for NATO, the Middle East, the Western Pacific Basin, and other
4-eaters aaains .te .treat of theater ballistic missiles (TBM).

C-nct de-finition. and architecture studies are co..ducted through
cc7ernmen: to gcveru.-ant agreements with cur Allies, and through US-managed
:r.cura..em.ts ih multi-aaticnal contractor conscrtia. These studies address
candidate arc-i:ectures, resul.an. technclcav requirements, interfaces with
existing defens ca ilities, and techclc v risks dit.hin current .allied and
Aierican technclogy zrzcrans. These technclcgy requirements are then examined
in varicus hard';are test activities.

Additicna>,i, this effort directs the emerging Theater Test Bed program
...ch will devaloz the caability to simulate and evaluate the contrihution of
vari us theater architecture systems/elements to a layered defense. The test
ted ,will he cacatle cf executing parametric studies and trade-cff analvses to
succort the design and develcment of performance recuirements for TMD systems
and elements.

The princi:al goal the the Theater Defense project is to focus theater
missile defense activities in a coherent and comprehensive manner to drive the
develcment and ex:lci:aticn of necessary technclcgies.

C. (U) PRCC'.?Y ACC"CMPLITSF24NTS AND PLANS:

1. (U) FY 1933 Accomclishments:

o (U) Develczed five near-term (before 1995) candidate theater
missile defense architectures for t.,e defense'of NATO, to include A-Level
specifications of architectures.

c (U) Evaluated the five candidate architectures for the defense of
NATO in light of the Post-Intermediate Nuclear Force (INF) agreement.

o (U) Initiated a study addressing the applicahility; of Directed Energy
Iea:cns in a NAT0 TMD role.

o (U) :e-:eiced technical design and performance requirements.

U |CL SS|IF|IED
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Program Element: 0SZ3223C Project Number: 42

' Tite: Systems Analysis & Budget Activity: 02
Battle Manaeement (U) Advanced Technology Development

c (.) Develced United Kingdom and Israeli architectures to address
srecific regional issues and technology requirements. The UR Architecture
Study :rnzosed a mid-term (2013) architecture for Eurcean missile defense.
Additionally, this study identified several critical technology issues whose
resolution will be ac:cmzlished on a cooperative cost sharing basis.

o ,U) Develczed requirements and defined the test bed configuration for
a maz-in-nhe-loc, facilit;, and test plans for an Israeli TM .iM/C3 test bed.

o (U) Synthetic Aperture Radar Addition Holography (SA ) project
examin.ed the s of emz!oving space-based sensors in sucoort cf theater
missile defenses.

o (U) Completed the initial phases of a project which examines the
potential bene.fits a:.d inter-ace oportunities between a deployed strategic
defense system and theater miszile defenses.

o (U) Initiated a Western Pacific (W-EST-AC) architecture study, to
examine the defense cf the Wesern Pacific against tactical missiles.

2. (U) F'Y 193 1lanned Prcqram

o (U! Develoo long term (beyond 1995) theater missile defense architectures
for NATO and the Western Pacific regions.

o (U) Develcp a test bed capability to suport evaluations and
ex-eriments in a conorciled environment in the Middle East and Europe.

o (U) Begin develocment cf the UA Node of the Extended Air Defense Test
Bed.

o (U) Devec a prototype demonstrator employing artificial intelligence
techniques for discriminating theater missile threats.

o (U) Examine the human-machine interface with respect to computer
applications in a theater comand and control environment.

o (U) Examine the utilit"y and technical feasibility cf employing an
airborne high energy laser as an element of a T, M system.

3. (U) FY 1990/1991 Planned Proaram

o (U) Continue development of artificial intelligence devices to
discriminate theater missile threats.

c (U) Ccntinue work in architect development for NATO and WiSTAC
regions.

UNCL[ASSIFIED
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Program E_.ement: 063223C Project Number: 42Tit.e: Sysems avsis & Budget Activity: 02

Battle Management (U) Advanced Technology Development

c tU) Develop E-ropean and Israeli test beds to suppcrt ex.periments in
a c.at...d envircnment.

c (U) Cntlinue examination-of employing ar airbtorne high energy laser
as an element of a 7 system.

4. (U) .Prcram to Ccmmleticn This is a continuing program.

D. ("U) C- - ' 3Y

c Hughes Aircraft Ccrpcraticn, Fullerton, CA.
o Teledyne Brcwn Engineering, Huntsville, AL.
c S.oarta, Huntsville, AL.
c Riverside Research Institute, Arlington, VA.
c Nichols Research Corm., Huntsville, AL.
o Ned York Polytechnic Institute, New York, NY.

-c"' Missiles and Electronics Group, Dallas, TX.
c Mitsubishi Heavy Industry, Japan.
c M3B Federal Reutlic cf Germany.
o SN:A 3.D, Italy.
c CcSyDe, France.
c Tadiran, Israel
c Rc'yal Signals and Radar Establishment, United Kingdcm.
o UK Ministry of Defense
o 1S Ministr-i of Defense

E. (U) C:Mg.-:!cN iT .'9 DESCC!I3T! SU?]YARY:

iMV-ZCT C- CH-ilGES

- szzm Caoabilities Schedule Budget Year Cost

Tech None None None
Schd Ncne None None
Cost None None None

NA 17ATIE DES-R-?TICN OF C"-NC-E-S

1. c-C C"-" c: None
2. SCH--DULE CYANGES: None
3. COST CAiC-ES: None

F. (U) P--CC"R-AM CCCUM:-NTAT:CN: Several SDIO Work Package Directives and their
implementing guidance. Final Reports from various architecture studies.

G. (U) "-ElATED A.CT . ,T-VT-.S: Theatre Defense also appears as Project 42 in
Program Element 0603222C, Kinetic Energy Weapons.

H. (U) GOTHER A ?OF'AICN FUNDS: NoneUACIASSIFIED
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Pr:gram E:eme.t: 3.213C Project Nuber: 42
PE Title: S°se.!.ms ;r.al'sis & Budget Activity: 02

tle M=:agiment (U) Advanced Technology Development

I. I 'CN-. C-OPEATIVE A _.N"rS: MCU's exist between the United

States and the United -. ngdcm, West Germany, Italy, France, Japan, and Israel.

J. (U) M::iCTCNE c---1*E

c VSTPAC
Master Schedule an Wcrk Break Down St-acture 1Q89
7n progress Review 3Q89
Threat C.aracterizaticn and Scenarios 3Q89
Missile Defense Definition and Measures of 3Q89
Efctiveness .---cgress Report and Briefing 3Q89
CZticn Studv ?an 4Q89
i Prcgresz Review IQ90
Czs: Assessment 1Q90
_xzermen....emc,sration Report IQ90
7.ncvat:cn Recrt 1Q90
* na.. Report 1Q90

c ; :'ize.Artificial Discriminator
"" ZCres3 .="'a 1Q89
,rogress Review 4Q89

'al Rec- 4Q89

o Man-Machine Interface
?.'c4ect Start 2Q9
In ?rcress Review 3Q89
?ina! Report 4Q89

c Theater Ccuplina Task
T cnnical Recuirements Plan 1Q89
in .rcress Review 1Q89
Final Repcrt 2Q89

c TMEAS
Near term Pcst-NF Architecture Defined 3Q89
Technical Experiments Purposed and Defined 3Q89

o Israeli Test Bed
Contract Award 2Q89
Design of Test Bed Complete 4Q90
Test Bed Operational Capability 3Q91

o Theater Test Bed
U'K Node Design Concept 2Q89
Award US Node Contract 3Q89
Extended Air Defense Test Bed Functional IQ90
Design
H lntsville, AL. Node Operational 3Q91
Ft Bliss, TX. Node Operational 3Q91
UK Node Operaticnal 3Q91
Other Nodes Operational 4Q91UNOLA SIFIED
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1990/1991 BIENNIAL PZ&E DS-----RPTV! SU.CARY

rgram Element: 06:1:23C Project: 43
PE Title: Svstems Zal•sis & Budget Activit': 02 Advanced

Battle Mznaaement (U) Technology Develcpment (U)

A. (U) REECU C-E: ($ in Thousands)
Project Title:
Comand Center,'Svstem Coeraticn & Integration Functicns (CC/SClE) (U)

T38 FY39 FY90 FY91 Tc Total
Ponu!ar Title: Actual Est Est Ccmn Program

EMC Tecn.c_.ogy (U)
, 54,306 59,000 86,500 108,000 Continuing

I
. U) z DzTCI=T:CN OF MISSION REQUIPMNTS AND SYSTEM OA.A3Z7ITI!S

CU: This project develops technologies required to succrt rasccnsive,
reliable, survivable CO/SOlE ballistic missile defense. Five technology tasks
exist:

(,) 2kER 1. ..._- M"NA-MENT : Levelcpmen, cf ba::le
management aigcr:nms that are responsive to the CC/SOlE arc-;ectu=
requirements develcoed in the CC/SOIF £xper.men:al Systems Project.

(U) TASK 2. NETCP< CONCEPTS: Development cf battle management/C3
networks responsive to the CC/SOlE architecture requirements developed in the
CC/SOIE -xperimental Syistems project.

(U) T= 3. PRCCSSORS: Development of infcrmaticn processing
technolcg, , devices, and subsystems that are secure, high-performance,
fault-t.lerant, szace qualified, and hardened to withstand hcstile environments.
This task also includes the development of operating systems, executive, and

emaacement s.ftware and firmware that is indigenous to the local processing
environment. This task area responds to the requirement to implement battle
management algorithms and C3 networks, as described earlier.

(U) TAS- 4. CCWKUNICATIONS: Development of ccmmunications technology,
devices and subsystems that are secure and robust, to suonort
multi-mode/multi-media mission required data rates for the several alternative
defensive architectures, their evolutions and variations. This task also
includes the development of embedded software and hardware indigenous to the
comnunications environment.

(U) TASK 5. SOFTWAP ENGINEERING: Creation of secure SDI Software
Develocment Environments that provide the capability to produce software with
the requisite productivity and quality. A near term capability is needed both
to support the CC/SOIT Experimental Systems Project (though this may be provided
by the industrial sector) and to supocrt a potential defensive system.

C. (U) r-!Ij2-.AM ACCCj'LIS?.NTS AjND PLAN4S:

1. (U) -Y1933 Accomclishments:

o (U) The 7NCOP.E program to develop fault tolerant ccmputing
caability has completed the evaluation phase.

_____UNCLASSIFIED
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Program --lement: 0533223C Project: 43
FS Title: Sys:ems A--alysis & Budget Activity: 02 Advanced

3aut.le Management (U) Technclogy Development (U)

c (U) Ad7ances were made in 60 -iz Traveling Wave Tube Amplifiers.

o (U) The Distributed Computing Design System ( S) environment
contributed to the success of the EV-38 Levels 0 and I
experiments.

2. (U) f--939 Planned Proaram:

o (U) A'gcri-;tms: Focus on developing tracking and discrimination
algcrithms.

o (U) Networks: Focus cn ccmm.unicaticns security to develop
requir-ements and a testbed (CCMSEC) for a secure ar.hitecture.

o (U) .Processcr: Ccntinue investigating prcmislng parallel
architectures to select the best for inserticn in: the CC/SCIF
-xperimental Program.

o (U) Cz-omunications: Research is directed to developing a
multiple beam 60 -. z antenna to support the system design concept. -.

o (U) Scftware Engineering: Research will continue in developing
operating systems and compilers for parallel processor
architectures.

3. (U) .=1993 P.anned Program:

c (U) Previous efforts will lead to advanced perfcrnance in
areas, such as packet switching techniques, agile beam
ccriunicaticns antennas, and adaptable software tools for imoroved
prcductivity.

o (U) Im-roved battle management algorithms will be delivered,
evaluated, and inserted into the CC/SOIF -xperimental Program.

o (U) .rograrrming environments for parallel processors will be
tested and evaluated for promising parallel processor
architectures.

o (U) Laser communications pointing, acquisition and tracking
advanced development model hardware will be completed and
integration of a soace-based laser ccmzunicaticn subsystem
-rctot'ite will ccmmence.

4. (U) FY1991 Planned Procram:

c (U) Advanced algorithms will be transitioned to the National Test
Bed. Bed. U eCASS1FIED
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Program Element: 6 3224C Project Number: 50
PE Title: .eTechnolcgies Budget Activity: 02 Advanced

Technology Development

Materials Develczrnent, Advanced Space System Hardening
H, _ Develcoment, and Defensive Shields Program.

-'U) Nuclear Hardeaing: Necessary Ana!ysis/AGT for Disko
K./Mineral Quarry UGTs, C3 Survivability - U
Propagation, Fcoal Plane Array (FPA) Hardening, Advanced
Energy Sharing Develoment - Optics, Ad7anced Compcnent
-Valuaicns/C-aracterijations - FPA, Zlectrsnics, etc.

- !U) Hi;h-cwer Microwave (!CM) and Neutral Particle Beam (NPB)
S.r a-'-4.eity: Threat Environment Assessment;
Susceztibilitv Measurements; Sensor

* Vulnerability/Hardening.
-U) Active Survivability Technology: decoys, EOC./CCM.

c (U) Initiate technology efforts for Phase II systems and threats
- U) Phase Il-specific threat definition: DANAT force

nuTzers; Soviet lccaticn and tracking capabilities; AAT
hc:ing Cana-bities; TL, IM, and NPB threats

-:U) Szrvivabilit; technclcgies for Phase Ii: I, ACS, N3,

(U) F' 1991 Planned Prociram:
o (U) Continue efforts from the FY 1990 Project to support Phase I

technclcgy requirements.
o (U) Address funding and/or technclcgy/survivability shortfalls from

the FY 1939/90 Projects.
c (U) Continue technology efforts for Phase 11 systems (HEDr, AOS,

N?3, C-3 S) and defense suppression threats (DSTs: Phase I
u, HM, NPB).

C (U) Ccntinue evaluation of radiation and electromagnetic effects on
.. and GSTS vehicle structures and electronic ccmocoents.

o (U) Undertake major component/subsystem level validation test
program cf survivability enhancement.

o (U) Conduct IiSUPR exzeriments.

(U) Protect to CcToletion: This is a continuing program. As Phase I
technology goals are realized in FY 1991/92 and these technologies are
infused into the development program, the emphasis will gradually shift
towards validation and assessment. Additionally, the project will begin
to address Phase IT Elements technology needs to survive the evolving SDS
defense suppressicn threat.

D. (U) WOPUK PET -MED BY:
Rockwell International, Anaheim, CA
TEX.T.ON Specialty Materials, Inc., Boston, MA
Computer Sciences Corporation, Inc., Falls Church, VA
Nichols Research Corp., Huntsville, Al
AcUP.EX, Inc., Dayton, CH
Air Force S-ace Division
Air Force Weapons Laboratory
Air Force Wright Aeronautical Laboratory
United States Army Strategic Defense Ccr=.and

111 E.II
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Prz:gram T.ement: 361'224C Project Number: 53

T e Tzzgies Budget Acti7ity: 02 Advanced
Technology Development

u. (U Z, :: ZH Ff 1939 DEScIPTIVE SLA?-Y:

STYE CF I :act on Imcact on
CkIGE Ss:ezs Capakilities Impact cn Schedule FY 1990 Cost

T e- Ncne None Ncne
S-h Ncne None None
Cost None None Ncne1

NA . .ATIV! DESI PTICN OF C-IANGES (U)

(U The Surviaitv Project focus has changed significantly since
the FY 33 Cescri::ive Summary sutmissicon. In July 1913, many of the
.r.. va~ t.': rcgrams were transferred tu program element and
t,.:nclcy s-ecif-..: ---grams. This change was male tc ensure that

.e fr snecific tecnnolcgy cr element develcoment also
. ... rS.cns .Le for ensuring that it can survive. Therefore, the F. 89

r:gram is criented to developing unique and common (to mcre than one
.ement) rualit technologies in the areas cf passive and active

technologies. At the same time, the Survivability Project budget was
reduced by a==rcximately $40 million in F? 89 to acccmcdate fiscal
reductions.

[U) T":.-. CH-XINGES: Assuming prcgrams transferred to other SDIO
::rcgrams are funded and maintain the current tec-nclcgy cb4ects, no
significant technical impacts will occur. Fiscal reductions in the
those prcjects that remain in the Surviva 'ility ?rcgrim will be
accncmplished at considerably higher risk due to funding restrictions.
2. (U) SC.Z CL! VC-ES: None.
3. (U) COST CH iNGES: None.

F. (U) PFRC R ZCCUMZNTAT1CN:

Survivability Imclementaticn Plan IQ FY 88
SZS Survivabilit'i Dermcnstraticn Study Plan 3Q F? 8s
Survivabilitv Guidelines Documents . IQ FY 90

G. (U) RELATED ACTIVITIES:

Program Element 0603220C, SATXA program
Program Element 0303222C, :inetic Energy Weapons
Program Element 0533223C, System Analysis, Battle Management, and C3

H. (U) CT H ;?C PA TICN FT1ZS: Ncne

_UNCLASSIFIED
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.rogram -- ement: 3i3224C Project NL=I er: 50

Tizle: 7e, Tec -ccg.es Budget Activity: 02 Advanced
Technology Develcpment

I. U) 1'1---IATCN- CC.-AT! AG--M!NTS: None

(U) Under the unz--rella cf the Memorandum of Understanding between the
SDIO and MCD UK, two ccoperative programs are under-day and are antici-
pated to continue t:*--ough FY 1990/91. One effort is conducted within a
survivabi it", subaroup of SCCR! (SDIO Cooperation Research .xchanges),
the other is a zrcram to fund unique laser cotics technology capabili-
ties t-.rough MCD U.. Work is accomplished in a gcveroment laooratory and
t... fcur ccntractors (CC.I, Plessey, Royal College Of Military
Scie.nca, and CEC). The program, begun in FY 88 will continue through FY
91 at a cost of a.zroximatelv $2.2 million.

J. ( U ) MZLESTCNE SCD-ULE:

Defense Suppressicn Threat Defined 4Q FY 88
System Level Survivab£1it' Requirements 3Q FY 89
Element Level Survivaility Requirements 3Q FY 89
Diskc Elm UGT 4Q FY 89
Mineral Quarry UCT 3Q rY 90

Ur CLASSIFIED



UNCLSSIFIED
E- . ement: CE'3224C (U) ?rcject Numier: 51 (U)

E T-te: Key Techn=lcaies Budget 'ct viti: 0 Advanced
Technology Development (U)

A. (U) EEJCU?.S C$ in Thousands)
aie Let..i and Target Hardening LT.)

F7.31 F339 FY FY91 To Total
_ ._Name -.ctual ss t-- -t C::. r=

LTH IU) 68,641 62,213 124,424 152,123 Continuing

4B. (UI 3RIEF CEFCF:TcN CF MISSzCN ZQUI.a-.---'T AMD SYSTEM C:.-:- ILTS

here are large uncertainties in our knowledge cf candidate SDI weapcn effects.
This is due to the new physical trinciples and =erfo-rance regimes of these
weancns and the limited kncwledge we have of the characarist-cs of strategic
targets. S me of th.e characteristics cf these targets:3 are mereL, postulated as
elemenzs cf the re:rofit cr resonsive threat. T'e :hai' and Target Hardening
(ZTH1 :r.ject addresses the impcrtant issues cf weapcn effectiveness and
weapo-target interaction signatures (cbservabLesl. P1ut simlpy, this project
answers two auesticns, "'Ahat does it take to kill the target?* and *What could be
seen when the target is hit or killed?' It is a comprehensive research program
that studies darnage-effects created by SDI weapon concepts and predicts the
correspcnding vulnerabiEitf Soviet targets. Current lethality work includes
ot:h kinetic energy weazons and directed energy weapons (lasers and particle
eams . It incLudes the study of weapon (prcbel-target interaction effects and

signat;res that ma: be useful for interactive discrimination of reentry vehicles
fr=m decoyvs and soace junk. The LTH project also studies material hardening from
the Scviet perstective (hardening of offensive systems). It determines potential
hardening levels and tests these levels against SDI weazcns concepts. The basic
goal of this program is to provide essential data for weapon system design such
that both large "safe-side' overdesign and accidental catastrophic underdesign can
be avoided. As such, it is a 'high leverage' program.

C. _?CGR.XM ACCCM:LIS?_-MiNT AND PLANS (U):

F. 1933 Accomolishments:

c (U) Exzeriments to compare radio frecuency (zF) and induction (IN) linear
accelerator free electron laser (FEL) lethalit: have been completed. kalysis will
be complete in first quarter FY39.

o (U) Lethalityi criteria for booster kills by x-ray lasers have been produced.

" (U) Initial interaczive discrimination signatures for thermal lasers were
taken and results are promising.

c (Ul ?article beam lethality was demonstrated against inertial measurement
units and safing, arming, fuzing, and firing (S.1-F) packages. A preliminary
interactive discrimination assessment was produced for particle beam weapons.

UNO



UNC]LASSIFIED
frzgram Element: 03:4AC (U) Project Numrger: 51 (U)
7 Title: Fey Technclccies Budget Activity: 02 Advanced

Technology Development (U)

c (U) Initial 1etha.it criteria for tactical chemical and conventional warheads
were developed.

c (U) Cr'teria to evaluate kinetic enerav weapon lethality enhancers has been
pr:vided to the I, 7'iS, and SM offices.

F- 193' Planned Pr-aram:

c (U) The thermal laser lethality program will conduct high intensity testing of
hardened materials and hardening concepts, large scale testing of hardened
bcosters, lethality comparison of the .T and induction LINAC .--'s, and ground
testing in support of Zenith Star target development and discri:inaticn
signatures.

o (U) The singIe pulse laser lethality prcoram will continue jevelcoment and
validation of instru-mentaticn for underground tests, and conduct testing cf the
coupling of laser energy to targets cn the NOVA laser.

o (U) The neutral particle beam lethality program will include testing of decoys
designed to countermeasure NrB discrimination, continuation of neutron return
signature testing and analysis, and assessment of the lethality cf NPBs against
unhardened ?BVs and RVs.

(U) The kinetic energy lethality zrcgram will encompass de:ermination cf the
number of R:s destroyed by initiating energetic materials abcard targeted PBVs,
bccsters or -Vs, and aerothermal/structural testing to define minimum lethal
damage. Theater missile defense lethality efforts will concen:rate on chemical
and conventional warheads.

FY 1990 Planned Prcaram:

o (U) The the.al laser lethality prcgram will accomplish testing of high
irradiance hardened materials and hardened boosters, analyze and test =ost boost
vehicles, defense sutcression weazons and decoys, and characterize discriminaticn
signatures of decoy materials.

c (U) The single pulse laser lethality program will continue development and
validation of diagnostics for underground testing, and begin investigation of new
booster kill mechanisms.

c (U) The neutral particle beam lethality program will ccmplete bipolar
electronics and structural failure criteria, continue work on the safing, arming,
fuzing, and firing package in RVs, and provide discrimination criteria for
the moderate (10%) decoy.

UMO;LASSIFIED
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rzcra- Element: 0Q:3224C (U) .roject Number: 51 :U)
PT Title: Ke'l Technologies Budget Activity: 02 Advanced

Technology Developme:t (U)

o [U) The kinetic energy lethality program will validate criteria for
lightweight membrane enhancers, continue work on vaporizatic: from high velocity
impacts and ae.otherma./st.ucural (ATS) kill mechanisms, provide final mission
kill criteria for chemical TM targets, and continue to sunort -DI/!-.IS flight
tests.

.y I9I Planned Prcaram:

o (U) In the thermal laser lethali-ty rogram, complete the large scale testing of

*hardened solid boosters, and begin large scale testing of hardened PBV and defense
*suppression weapons.

o (U) In the singce pulse laser lethality program, validate lethality effects in
Jeaocn enviro.nents, and upgrade lethality criteria utilizing simulations based on

the resu.ts of wea:on environment testing.

c (U) In the neutrl =article beam lethality effcrt, begin testing of advanced
electrcnics, investicate use of other beam =articles (i.e. lithium, deuterium) and
begin work on light decoy discrimination countermeasures.

o (U) In the kinetic energy lethality program, continue work on vaporization and
ATS kill mechanisms, continue assessment of hard kill of chemical targets and
begin nuclear targets for TN lethality. We alsc plan to participate in the
scheduled EJIS/HEt Elight tests to validate algcrit.hms and :rcvide an independent
assessment to SDIC, and to provide lethalit;i suzort to the T,A Invite Show and
Test Prcgram.

hCGRAM TO CC, _LET:CN (U): This is a continuing program.

D. (U) WOPR PEFOPM-D BY:
The Defense Nuclear Agency (DNAlis the executing agent. The individual managers
are located in DNA, and in theU.S. Army Strategic Defense C:.mand, the U.S. Air
Force Weapons Laboratory, aad the U.S. Air Force Armaments Test Laboratory. Other
government organizations include the U.S. Air Force Wright Aeronautical
Laboratory, the DoD High Energy Laser Systems Test Facility, the Los Alamcs
National Laboratory, the Lawrence Livermore National Laboratory, the Sandia
National Laboratory, the Brookhaven National Laboratory and the Battelle National
Laboratory. Principal contractors include Lockheed Missiles & Space Corp.,
Sunnyvale, CA, McDonnell Douglas Astronautics Corp., Huntington Beach, CA, TRW,
Inc., Redondo Beach, CA, Westinghouse, Inc., Pittsburgh, PA, Xaman Sciences Corp.,
Colorado Springs, CO, Acurex, Inc., Dayton, Ohio, and General Research Corp.,
Santa Barbara, CA.

UNCLASSIFIED



UN LASSIFIED
'rogran Elenen!: 3224C (Ui ?rcject Number: 51 (U)

Tite: Key Tecnc!ic-ies Budget Activity: 02 Advanced
Technolcgy Develcment (U)

i U CfT-F N A aTrI. FY39 DES :PT14 SUWARY:

TV-.p Impact on
C-iGE Impact on Systems Capabiliti es I=.pact on Schedule FY 1990 Cost

TeC De--t imized N/A N/A
Schd N/A N/A N/A
Cst N/A N/A N/A

(U) Narrative Descrioticn of Changes:

I. (U) TEZ-:N=!1L C-ANGES: Current f!]o.w-cn SDS systems will not be
optimized for lethality. Lethaliti cf inncvative systems will not
be addressed.

2. tU) SC:VUE C-iAG!S: Phase I SDS milestones will be met, however,
f c l-on SDS milestones ill be supocrted by non-cztimal lethality
criteria.

3. (U) COST O-HANG!3: Individual efforts have been delayed to conform to
the reduced funds appropriated for FY 89.

(U) tCCG-YDJMZNTATICN: Technical Requirements Document (TRD) - 1988
Lethality Assessment docments (1985 and 1987)

G. (U) RELATED ACTIVITIES: This project conducts analyses and experiments to
prcduce essential data for decisions on weapcns, sensors, and SDS architectures
that must be made in SDI Program Elements 0603220C, Sensors; 0603221C, Kinetic
Energy deapons; 0603222C, Directed Energy Weapons; and 0603223C, Systems Analysis,
Battle Management, and C3 .

H. (U) OTHER AgPRO=IATICN FUNDS: None

I. (U) INTERLNATIONAL CCOPEP .TIVE A E.MZNTS: None

J. MILESTCNE SO-EDUE (U):

C" Laser Lethality (U):
(U) - Provide CW laser lethality data for hardened solid ICBMs. 4Q FY 91
(U) - Provide Cd laser lethality data for fast burn solid booster. 2Q FY 90

Sinale Pulse Laser Lethality (U):
(U) - Validate lethality potential 4Q FY 91

Particle Beam Lethality (U):
(U) - Test moderate Deccy signature for interactive discrimination. 3Q FY 89
(U) - Ccmplete develcoment of lethality criteria for baseline targets. 4Q FY 90
(U) - Ccmpltete development of lethality criteria for retrofit 3Q FY 91

hardened targets.
(U) - Ccmplete develcoment of letnality criteria for interactive 3Q FY 92

discrimination of light and heavy decoys.
(U) - Comzlete development of lethality criteria for responsively 3Q FY 93



UNCLASSIFIED
Program --lement: 0403224C (U) Project Number: 51 (U)
E Title: Key Techzclcgies Budget Activity: 02 Advanced

Technolcgy Development (U)

hardened targets.

Kinetic Energy dea:ons Lethality (U):
(U) - Complete experiments with high velocity membrane enhancer. 3Q F-Y 90
(U) - Complete -ropellant initiation exneriment. 3Q F! S9
(U) - Ccmplete Aer he-mal/Strctural Kill Reentry Experiment 22. 3Q FY 90
(U) - Ccmplete letha-litl criteria for direct kill. 3Q FY 92

Recetitively Pulsed Laser Lethality (U):
(U) - Provide assessment of RF and Induction LINAC lethalitvi 2Q FY 83
(U) - Provide initial assessment of innovative hardening materials. 4Q FY 90
(U) -Provide lethality criteria for responsive target designs. 2Q FY 91



UIOLASSIFIED
Z' 19-'/19gI 31EINiA" 'M ZTFS I'TVE SI'UMARY

?- rcram Element: 0603224C (U) Project Number: 52 (U)
Title: Rev 4rzTchnclcgies (U) Budget Activity 02 Advanced

Technology Development (U)

A. (U) -RESCU RCSS ($ in Thousands)
?r--ec: -z1 t2e er and mcwer Conditioning

S-.ular Name FY33 FY39 FY90 FY 91 To Total

Actual Actual Estimate Estimate CcmElete Procram
P'wer 97,204 99,509 205,295 226,979 Ccnt.nuing Continuing

3. (U) EP:EF :EScEPT:CN CF MISSoN P.EQUIP.M2NT AND SS- CAP TIES:
(U) The Pcwer program was established to develcp power generation and conditioning
technc.gqies capable cf producing large quantities of specially conditioned elec-
trical =ower recuired byi advanced kinetic/directed energy weapons and space-based
surveillance and BM/C3 systems. ?ower requirements for the various SDIO payloads
are divided into two broad categcries: I1) baselcad cower for surveillance, cc-nu-
n.catc.n and housekeeping applicaticns; (2) burst pcwer for weaccns and discrimi-
nation ceraticn, and zericdic testing. General categories in the program include
asecad cwer, multimacawatt tecnclcg'y, pulse power ccnditicniag, and assessment

and analysis.

C. (U) P.CC1G-M A.CCCM-ll_-_zRNTS AID PLANS:

(U) F',33 Acacmzlishments:

.U) Sistem Design Revliew of the SP-100 Ground Engineering System ' E) conducted.
The fuel production facility at LANL was qualified and fuel shipped to Hanford for
assembyL- into the Nuclear Assembly Test (NAT) unit.
(U) Six Nuclear Multi.megawatt (MMf) concept development studies initiated. Tech-
nology suport efforts at selected National Laboratories.
(U) Dcwnselecticn to perform technclcgy assessments and critical experiments to
determine viability of M1D as space-based pcower system.
(U) Major advances in P. tube and solid state technologies: Tested the first high
ncwer (500 ki) Xlvstrcde, and a 300 W Static Induction Transistor (SIT).
(U) Four contracts were initiated to begin the development of a Survivable Solar
P-wer (SUPER subsystem.
(U) Validation of fuel cell electrochemistries for lightweight, hich power module
demonstration.
(U) Initiation of the Superconducting Magnetic Energy Storage (SMIS) program
to conduct competitive design studies for an Engineering Test Model (ETM).

(U) FY39 Prccram Plan:

(U) DZwnselect to two Nuclear MMU three-year detailed concept development and pre-
limi nary design efforts.
(U) The SMES ETM site reccrendaticns to be reviewed and accepted for each team.
Testing of critical ccmpcnents and technolcgies will continue.
(U) Continue 2F technology develooment: Integrate 425 Mhz SIT's to develop a 50 ki
amlfifLer package. Develop higher power Rf tubes.
(U) Laser and radiation hardness tests will be completed on the S.r:ivable Con-
centrat r Phctovoltaic Array (.CCPA) .r.crams.



URCIASSIFIED
Prooram EIemen: 0533:24C (U) Project Numrer: 52 (U)

Tt&. Ke T .echnolccies (U) Budget Activity 02 Advanced
Technolcg'y Development (U)

(U) z. w pwer density, fuel cell and battery demonstrations of 5 kW modules will
ccZur, w scalabilit"; to W applications.
(U) Multiple contracts will be initiated for the design and construction of an-NPB
Cower system to demonstrate feasibility and technology readiness.

(U) 7'20 Prccram Plan:

[U) Dc--sele- ;t a single SMES contractor to build the ETM demonstration unit.
(U) Analyses cf hich zcwer systems in the snace environment ccmleted.
(U) Dcwselecticn f or construction cf the dem/val MHD unit.
(U) Comlete 20 MW superconducting generator full prime power tests.
(U) SCOPA design/develc-me nt completed.
(U) Fabrication and test of the 43 W high voltage alternator rotor.

(U) FY91 Prcaram Plan:

(U; Construction cf the SM!S demonstration unit will begin.
(U) Nuclear YW detailed concept and =relininaryi design wcrk will continue.

.... Nu la M'M" det izoC Ia,--t n e

(U) Continue SCOPA fiiht demcnstraticn module for an:icipa-ed T'1992 launch.
(U) Demcnstraticn cf 50 kW battery and fuel cel modules.
(U) Dcwnselects for constructicn of the NPFB power system demo.
CUl Dowmselects for SUPER final design and critical component testing.
(U) Complete testing of 40 MW high voltage hyperconducting alternator.

(U) Procram to Comnletion:

(Ui This is a c-.ntinui.g program. As technology feasibility is established, a
transition dill be made from a large numoer of small technology efforts to a small
nu rer of high power s'istem demonstration programs to verify the feasibility and
technclog'y readiness for SDIO continuous and burst power requirements.

D. (U) W C=.---OF. D BY:

(U) There are 14 Work Package Directives (4-D) within the Power program. The
Departnent of Energy: SP-100 Ground Engineering System and Nuclear Multimegawatt
pr:grams. Los Alamos National Laboratory: RF Technology. NASA Lewis Research Cen-
ter: Space Environment Modeling. The Air Force Wright Aeronautical Laboratory:
Advanced Solar and Non-Nuclear Multimegawatt, Power Technologies. The Defense
Nuclear Agency: Pulse Power and Power Conditioning and SMIS. The Army Strategic
Defense Cc~mand: Neutral Particle Beam Power System Demonstrator.
(U) Principal industrial contractors include: General Electric, Valley Forge, PA;
Ebascc, New York, NY; Bechtel, San Francisco, CA; Hughes Aircraft, Torrance, CA;
and UTC, South Windsor, CT.

___UNOLASJHFED]
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Program Elerment: 3503224C (U) Project Number: 52 (U)

Title: Key Tch.clcgies (U) Budge: Activity 02 Advanced
Technclcgy Development (U)

. (U) CF--.ASCN ':-T FY39 DESCIPTVE SLXM?'RY:

TPE CF Impact on
C-LNGE Im=ac: on Systems Capabilities Impact on Schedule --y 1990 Cost

Tech N/A N/A N/A
Schd N/A N/A Increased
Cost Reduced Delayed N/A

(U) Because cf CD7O budget cuts, the SP-100 Ground Engineering System (tES) has
been slowed, delaying full-scale demonstration of the GES and flight
demonstration. SP-100 is considered the zrincipal baselcad pcwer source for SZIO
=hase II missions.

(U) Because of S-7O budget cuts, the demonstration of the SMIS ETI. has been
rescheduled to 1994.

'U) The N={B Pcwer System Demonstrator has rescheduled its star: date to FY39 due
to unexpected difficulties in the A-my procurement process.

NARRATIV'E DES IPTICN OF CHAIIGES

I. TE77NICAZ CH.iIGES: None.
2. SCMEDULE CM.IIGES: Flight demonstration of SP-100 has had to be

rescheduled to the mid 1990's. Demonstration of the SMES ETM has also been
rescheduled to 1994. SMIS is a pctential option to power grcund-based lasers.

3. COST c: xIcES: The total contribution from the three funding agencies
(DcD-SDIO, NSA, CCE) for SP-100 originally programed at $100 M has been reduced.
Major program restructuring in FY39 and 1f93 will increase total program cost.

F. (U) PRC-F.AM XCCU ENTATION:

o (U) Power Source and Power Conditioning Subsystems Requirements Guidelines,
Sandia National Laboratory, Draft 1988.

c (U) The Effect of Operating Temperature on Open MMW Space Power Systems,
S11D6-1813, Sandia National Laboratory.

G. (U) RELATED ACTIVITIES: This project provides essential data for decisions on
weancns, sensors, and strategic defense system architectures funded in:

o (U) Program Element 0603220C, Surveilance, Acquisition, Tracking and Kill
Assessment.

c (U) Program Element 0603211C, Directed Energy Weapcns.
o (U) Program Element 0603222C, Kinetic Energy Weapons.
o (U) Program Element 0603223C, Systems Analysis, Battle Management, and

Ccmmand, Control and Communications.

H. (U) CTHmER A.p=C9IATION FUNDS: NoneUMCLASSIFIED



UUC[ASSIFIED
Pr:gram Zleen-: 633224C (U) Project Number: 52 (U)
PE Title: Kev Tec-nolccies (U) Budget Activity 02 Advanced

Technclcgv Development (U)

I. .U . _-L_A. CCC--=TIV AGPSEZMITS:

c (U) Ansaldc, Genca, Italy: $55X with XCE as agent to investigate a gas
core nuclear react:r for an MHD system; $520R contract with the Air Force as agent
to develo- inductive energy storage capabilities; $20K contract with to develop
curren: leads for the SMES program.

c (U) Scimecs, Beer Sheva, Israel: $150K with XCE as agent to assess the
fzas~zt../ of Cesi;n removal from an MHD exhaust.

c (U) Thomson CSF, Bonlcgue-Billaucourt Sedex, France: $500K contract, Los
Alamos National Labcratory as agent to improve R? accelerator performance.

c (U) Englisn, Electric Valve, Chelmsford, England: $1,100K contract with the
Defense Nuclear Ag.ency as agent for Megawatt average power thyratrons.

c CU) SC/SKT has established a cooerative technology exchange effort with

t'he United Kincdcm Ministr"y of Defense to discuss pcwer/o,;er conditioning
techn.c7cical advances.

J. (U) M:!LSTCNE SC-_---ULE :

(U) SP-100
Begin yabrication of .ES FY 1990
Beain Reactor Testing YF 1993
Ccmplete Reactor Testing, Design Verification fY 1994

(U) Advanced Solar
SUP--R Concest selecticn FY 1939
SCC.A Develocment Complete FY 1990
SUPE. Test/Develcpment Complete F 1992

(U) :;uclear ,-Md
--valuate .-..re-Concepts/Dcwnselect to 2 Concepts FY 1939
DcAnselec: to one MW' Concept FY 1993

(U) SMES
Final dcwnselect/Begin ETM Construction FY 1990
E14 Construction Completed FY 1993
Test and Evaluation FY 1994

(U) N7B Power System Demo
3 Preliminary Design Contracts Awarded FY 1939
Initiate Hardware Develocment and Fabrication FY 1991
Hardware Testing Ccmplete/Delivery FY 1994



UNCLASSIFIED
FY 1990/91 BINNI PT I DES IPTIV StN1ARY

zrcgram Element: 0633224C Project: 53
:: Title: Key Technclcgies Budget Activity: 02 Advanced
Prc-ect Title: Snace Transpcrtaticn Technology Development

Picture/Schematic: See Next Page

Pcular Name: Advanced Launch System

A. (U) SCH-CUE/3UtG:ET INFCPYATION S in Thousands):

S2-HEULE FY 33 FY 39 FY 90 FY 91 TO CO~mLETE

Pr gratm M/S0 - M/S I - M/S II & III
Miestones 9/38 2QFY9O FY92 & 93

Engineering SDR-5/33 DELTA SDR PDR-- DR-TBD
Milestones 3QFY39 3QFY90

T&E
Milestones - TEM P T3D TBD TBD

Ccnrract - WAS E II - - FSD/PHLSE Il
Milestones 12/83 IQFY93

3UGET FY 88 FY 89 FY 90 FY 91 Prog Total

Majcr
Contract 8,000 32,700 70,000 74,750 Continuing

Supcort
Contract 61,500 4,500 44,500 69,500 Continuing
(TECH) .

J?ither 10,500 17,800 10,309 10,500 Continuing

NAS - 96,500** - - Continuing

Total 79,553 151,500 124,809* 154,750A Continuing

USA. prcvides additional funding FY90 and beyond.
Af Direct transfer to NASA; congressional fence.
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Prcgr Element: 06Z:224C Project: 53
P- itie: Kell Tecoc .. gies Budget Activity: 02 Advanced

Technology Develcpment

B. IU) :EZE C ES~I:PT!CN OF MISSICN RZ-QUIR E T AND SYSTEN CAPA31.ITI!S:
(U) zece°- launch failures, an outdated stace transportation technology base,
diminished launch capacity, and high space trans-pcrtaticn costs have seriously
underined Amerca's ability to access space. To economically meet the growing
szace launch recuirements of the 1990s and beyond, a system is needed which will
prcvide low cost, reliable, high capacity, and cperationally flexible access to
space. The ojective of the Advanced Launch System (ALS) is to define a system
which is capable of satisfying the launch requirements of all users, including
DCD, NASA, civil and scientific sectors, by the turn of the century with a goal

of a ten-fold reduction in the cost to deliver cargo to low earth orbit as
compared to the present day cost of the Titan IV. The payload capacity of the

ALS will be determined at the A LS Defense Acquisition Board Milestone I Review

currently scheduled for 2QFY90. However, the ALS must have the ability, either
initiallv or through clearly defined engineering growth, to deliver payloads of
100,000 kg to a 8Ox150 nmi, 23.5 degree reference orbit. Also, the ALS must be
able to meet potential expanded mission models of over iM kg by the early 2000s.
Beginning in FTY 90, this prcgran will also include funding for on-orbit vehicle
and technology develccment required for future deployments.

C. (U) PRCcaXM. ACCC!PUSHM-rNTS AND P-ANS:

(U) F' 1988 Acccm=lishments:

c Midterm Design Review 4/88.
o System Design Review 6/38.
c LB2 MIS 0 cc. t- 9/33.
C Phase i Complete 9/33--Conceot Definition.
c Propulsion facilities begin refurbishment

for A.S engine tests.

(U) F? 1939 PLA4NED PRCGR.M:

o Phase I, Concent Validation, will continue with emphasis on hardware
validation of the s'ystem, core engine, and bccster engine (motor).

o Increased emphasis on following technologies: low cost LOX/H2 engine, low
cost clean solids, exer:t system azplications, vehicle health monitoring,
cryogenic tanks, ground operations, and manufacturing technology.

o Preliminari design of the com-cnents of the LOX/H2 engine should be
completed in mid FY39, components of the vehicle health monitoring system should
be defined mid FY39, manufacturing process demonstration should occur late FY89
and improved formulaticns for solid propellants should occur in late FY89.

(J) Fe 1990 P ??CNED PR--.4:

o Continue .Y1939 efforts leading to DAB Milestone I decision, 2QFY90.
c Definition of cn-crbit space operations requirements.

U CLASSIFIED
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Przcram Element: O3f3224C Project: 53
FE Ti_ e: .e'i Technclcgies Budget Activity: 02 Advanced

Technology Development

(U " F'I 1991 ?:-.1NTn' ?RECI--AM:

c Technclcgy Demcstrations completed 4QFY91.
o d:-rzved manufacturing processes -- 4QFY9I.
c Cn-crt it cceraticns tachnology development.

(U) .roaram -lan to Completion:

c Z-3 Milestone I! 3QFY92
o FSD CO AIEAD 1Q. f93
c CZR is planned for 4QFY94
o r-C is planned for FY1998
c :CC is planned for FY2000

D. (U) WC.RK ?SO-.F ED BY:

(U) :cr ?'ase 1:, Ccncazt Validation, the three ccntractcrs will be 3oeing,
Seat-:e, Wash., General Dynamics Space Systems Group, San Diego, C, and Martin
Mare--a Astronautics Group, Denver,CO. Each contractor is responsible for spe-
c':ic technclcgy demcnstrations. Ancther open competition.will be held for
-hase U, Full-Scale Development.

(U) Daily management cf the ALS program is performed thrcugh a jcint DOD/NASA
'"S .Prsgram Office. The Prcgram Office makes the best use of both DCD and NASA
e:<:ertise and facilities. ALS SPO is headed by a Prcgram Manager (PM) appointed
!:-.r the CCD. The Deputyi PM was appointed by NASA.

(U) AS technolcgy spin-offs are encouraged to be incorporated in existing
launch sv.stems. Hcwever, the benefiting launch system will have to absorb the
costs associated with the spin-offs.

(U) Propulsion related technolcgy developments are managed by NASA's Marshall
Scace Flight Center (MSC) with the wcrk being performed by contractors, MSFC,
Stennis Scace Center, and Air Force Astronautics Lacratorles.

S. (U) CMPA.RISCN WITH FY 1989 DESCIPTIVE S'LI M!ARY:

IMPACT OF CHANGES

C.HAVC-E SYSTEM C.:A231LITI-S SiEDU! FY 90 COST

TECH 

-

SC:ZED ICC Slips to FY2000 - -TD TBD

COST No current funding
for FSD UNC!LASSIFIED



UNCLASSIFIED
.rogram -E:-e--: 224C Project: 53

.=T::e- :<v Th.-.cgies Budget Activity: 02 Advanced
Technclogy Development

( U ) NAS.7!I DES .PTcN OF C-ANGES:

I. "U) T--" cx(. L CJANGES: NCNE
2. U) SC-ITE2 ONCES: Program is currently funded only through Phase

I:, Conc-: Valida-icn. Lack of funding for FED and produc'ion means that the
DCC will s-i= tz ..,'0', as curre.ntlv planned. Required funding for FED and
=--z .... -c. is 72 0.

3. i U) CST C-:AIC--S : NCNS

F. (U) ? CG-M LCCMNTATICN:

c Statemen: cf Need 8/38
0 Missicn Need Statement 11/38

G. (U) -T- TVTS:

c . -:-r-n is a joint ECD/NASA effort.
c JcL. use cf LCD and NA.SA expertise and facilities.
o Air F r rzv ides matching funding beginning in FY90.
c Techncyc crcgrams are cccrdinated 'etween the SDIO and

cther LCD and NASA agencies including the National
to preclude duplication of effort.

H. C_ - ?. .C..:ATICN FUNDS: None

U. ( 1 -=.:AT7CNAL CCC. -ATIVE AG.EM!ITS: None

J. (T S DATA: Test and Evaluation Plan completed and in
service cocrdina:icn.

UNCLASSIFIED
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FY .-1 1;.i-g 1I1 L P1DT E DBSCIPT IV SUMM'X.Y

Program Element: 05ZZ:4C Project Number: 54
?T Title: Key Technclcgies Budget Activity: 02 Advanced
Technclogy Development

A. (U) R!SOUC.-ES: (S in Thousands)
Prciect Title: Materials and Structures

FY33 FY.39 FY90 FY91 To Total
?ccular Name Actual Estimate Estimate Estimate Corn Prc

Materials & Structures 24,890 30,731 63,423 85,061 Continuing

B. (U) B-.'-. DES - :cN OF MISST.CN R:QUIPLMENT AND SYSTM CAPA37IT1ES:

The Materials and Structures (M&S Project) conducts research in lightweight
structural materials, high temperature superconductivity, tribolcgical, power
and optical system materials, and lightweight structures. This work addresses
the need for enabling advances in M&S technology to support SZS requirements.
The project is focusing on critical path technologies that have :ultiple SDI
svstems applications and serve both PHASE I system needs and provides support
for advanced mission cacabilities.

C. (U? OPRO(G?.M ACCCML:-WZNTS AND PLA S:

FY 1998 Ac:cm-lishments:

c !U) A materials exoeriment to measure space environmental effects has
been mc-...ted on the eta Star =ayload to be launched in FY39. This pioneering
ex:eriment 'Will crcvide the first U.S. telemetered materials data from space.

o (U) Structural damping materials developed as a =art of IACOSS
exzeriment activity have been applied to the RFE spacecraft to reduce vibrations
during launch to accectable levels.

o (U) Reliable detcsition of thin films of High Temperature
Sucerccnductivitv (FTS1 material has been achieved. This important result
provides the basis for scaling thin HTS films to large area applications.

o (U) Granhite/aluminum tubes and discontinuous SiC/aluminum end fittings
have been fabricated and assembled into a reor'esentative space truss structure
enabling the structural stiffness required for SDI space platforms.

o (U) The allowable stress in EDI windows has been doubled by using non-

contact ion polishing and ion implantation, increasing reliability.

FY 1939 Planned Prccram:

o (U) Continuing advances in each of the six M&S major techclcgy areas.
The research is structured to provide a balanced effort between SE I and
follow-on phase system requirements.

UNCLASSIFIED



UMOLASSIFIED
Program 7.emezt: 0633224C Project Number: 54

T= te: Key Technologies Budget Activity: 02 Advanced

Technclcgy Development

o U) C.ntinued studies of szace applicable ultra-low friction lubricants
and bearing materials wil include demonstration of triblcgical material
advances in a precisicn sensor gimbal representative cf system needs.

.c. Environmentally stable baffle materials and methcds for coating -Mt
idcws wn o;rctec:,ve di.azmond coatizgs will be emphasized.

o 7U) Data on atomic oxygen effects in low earth crbit telemetered from
De1ta Star will be assessed and distributed for review.

o (U) Lightweight structural composites development will include tests of
an interceotor kill vehicle and platform truss for strength, stiffness and
dynamic response. A lightweight thermal radiator panel will also be fabricated
and tested. Fabrication of tubes and sheets in gauges, sizes and sha=es

ultimate eLv required for SES systems will be emphasized.

c (U) Contracts to industrv, labcratory and university teams for HTS
materials processing aad development of proof-of-concept components such as IR
detectors, .F cavities and millimeter wave components for phased array antennas
will be continued.

FY 1990 Planned Program:

o (U) Technclcgy insertion activities related to Phase I s7stems will be
aggressively pursued while continuing long lead technology advancements for the
follow-on zhases.

o (U) Test bed demcnstraticns necessary to achieve transfer of structural
and tri-clogical materials advances to space sensor and weapon platforms will be
continued. In addition to tests started in FY 1939, demonstrations are planned
of advanced composites and advanced tribclogical materials. A new activity will
also be started to develoo and demonstrate ultra-low heat leak materials for
long term cryogen storage in space.

o (U) Development of HTS devices will increase emphasis on design of
crcof-of-concept ccmponents for SDI systems. Process development of thin films
and high current conductor fabrication.

o (U) Development of hardened baffle materials and advanced structural
composites for ground based interceptors will continue. Expanded and acceler-
ated materials activities related to kill vehicle thermal control will emphasize
heat shields and window cooling.

o (U) A ccoerative program will be initiated with NASA to develop durable
szace materials with emphasis on tests using above ground test facilities to
simulate the space environment.

___U CLASSIFIEO
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Program Element: 032224C Project Number: 54

T e ' T cncIcgies Budget Activity: 02 Advanced
Technolcgy Development

F' 1391 Planned Program:

c (U) Lightweight thermal radiators, surveillance sensor gimbals using
long-!ife tri.zcaterials, . V strucures, and precisicn platform ground
techncccv dem.;nstraticns will be continued in support cf S11, BSTS, M3IS, SSTS,
;NP, SKU, and c' -er 55 systems.

ocU M&S exzec:s to be substantial =articiraz. in the= ,-3, _SZS and SBL
flight demcnstraticn zrogrTs, instrumenting the spacecraft for measuring
performance and integrating space materials experiments. The M&S Space
Environzal Effects =rzgram will be initiating procurement of a dedicated MEO
flight exzeriment to measure on-crbit performance of materials and coating
crtCal to EDS.

o CU) Procf-cf-conce t tests of an experimental HTS 2x2 I- FA detector
,-tn associated on-array electronics azd a RF cavity will be ccm leted.

c (U) An on-going activity will be continued to develop manufacturing
methcds including materials process scale-up and fabrication techniques to
assure ac:eatazce of advanced structural composites by SDZI syste designers.

Prcaram to CcmCleticn: (U) The M&S project in :- 92 and beyond will take to
completion all on-going demonstrations and complete the process of technology
insert~cn to the systems designers. Critical technolcgy inserticn and
crOcessing manufacturabilitv will be c mpleted on all hTS ccmponents,

ibc-compcnents and advanced structures technologies.

D. (U) Ci< PEP.Q C!D BY: Major performers include Los Alamos National
aocratr v, Los Alamcs, NM; Oak Ridge National Laboratory, Oak Ridge, TN; Naval

Surface Warfare Comand, Silver Spring, MED; Langley Research Laboratory,
Hampton, VA; Spire Corpcration, Bedford, MA; and Bceing Company, Seattle, WA.
Principle executing agents are the USA Strategic Defense Ccznand, Huntsville,
A.L; AF Wright Aeronautical Labcratories, Dayton, CH; Naval Research Laboratory,
Washington, CC and the AF Weapons Labcoratory, Albuquerque, NM.

-. (U) COC-NTASCN WITH FY39 DESCRIPTIVE SU'v.YA2Y:

T'iPrE OF Impact on
CHANNGE Impact on Systems Capabilities Impact on Schedule FY 1990 Cost

Tech Reduced Delayed +$7M
Schd N/A N/A N/A
Cost N/A N/A N/A

UNCLASSIFIED
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Program Element: 06:2224C Project Number: 54
P Title: Key Technologies Budget Activity: 02 Advanced

Technology Develcpment

NAR-'T!VE DESCI-TION C? CINGES (U)

. (U) - The inter... at.cnshin of the s-ace environment with
materials to be used in SZE systems has yet to be fully determined. Development
cf szace structure technclcgies have been severely reduced or eliminated, which
grea:.v increases technical risk in design of advanced space structures required
b.vS.. .evelcme.. effcrta of scme specific tecahnclogy applications of HTS
materials have been reduced, resulting in the possible failure to meet several
future mission requirements.
2. CUA SN-EE -i.NG-S: Reduction in Ff" 89 will delay HTS IR Sensor and MMW
components by a minimuzn, of six mcnths to a year. Development of advanced struc-
tural materials will be delayed at least a year and possibly longer. Qualificat-
icn cf SDI materials on-orbit will be significantly delayed. Space structures
technclcgies will be delayed 1-2 years.
3. (U) COST VAI-IGES: Some key technology tasks in support of Phase I systems
scheduled for star- i. F.39 have been ocst:cned until FY90. Postpcned tasks of
$7M have been added tz planned FY90 costs.

U. UVPRCG-M ECCJM rTATCON:

o SDI Space Structures and Materials
Requirements Package, AFSTC 5/36

o SDIO SC? 8/87
C SDIO ?MP 8/38
c S:,- T)'- 1!/38

G. (U) .E-TED ACTIVTI!S: The M&S Project draws upon the materials and struc-
tzres technology base of the Services anc. Federal Agencies, and provides essen-
tial technological underpinning for all SDS system elements. Cooperative tech-
nology demonstrations are planned with: Program Element 0603220C Surveillance,
Acquisition, Tracking and Kill Assessment; Program Element 0603221C, Directed
Energy Weanons; and Program Element 0603222C, Kinetic Energy Weapons.

H. (U) OTHER APPRC.=.IATION FUNDS: None

I. (U) INTERNATIONA - CCOPEATIVE AGREE1MNTS:

c (U) SDIOIKT has established a scientific cooperative research exchange
(SCOP-} effcrt with the United Kingdom Ministry of Defense to discuss materials
and structures research and development advances of benefit to SDIO
requirements.

o (U) Westlands, Courtaulds, Specmat, United Kingdom, are developing
advanced, ultra high modulus graphite thermoplastics for SDI systems
a.::1icaticns. The three contracts total approximately S28CK per year and were
initiated in 1937.

c (U) The Eurcpean Space Tribology Center has approximately $300K per year
contract let in 1937 to develop ultra-low friction films for use bl, SDI
syster designers in critical moving assemblies for space applications.



UNCLASSIFIED
P-rcaram Eement: 0603224C Project-umnier: 54
E Tt3e: Key Tachnclcgies Budget Activity: 02 Advanced

Technolcqy Development

J. (U) M-2STCNE_ Sc-1ULZ:

o Delta Star Materials-Flight Demo 2Q FY 89

c Gr:und Test cf Advanced The.cplastic Truss Structure
fcr SB .latf: -rs 4Q FY 89

o h.S 12 Detectr Key Test IQ FY 91

o Precision Gimbal Test IQ FY 91

C Cx:mlete Deveic..ent of Integrated Structures Model 2Q FY 91

c Light'weight Ccmpcsitas Radiator Panel Demo 2Q FY 92

UNLA



UNCLIASSIFIED
Y :g0/1991 Biennial ZT&E Descriptive S,-==ar-y

Program Element: 0503224C Project Number: 55
.E Title: Survivabilitv, Lethalit'l, and Budget Act'vity: 02 Advanced

Xav Tec:nolcgies (U) Technclcgy Develcpment (U)

A. (U) Rescurces ($ in Thousands)

FY1983 FY1939 FY1990 FY.991 Total
ar ..t .e: Actua. Estimate Estimate Estimate To Complete Program

Czun:ermeasures 2!,245 22,270 34,994 42,356 Co:tinuing Continuing
B. (U) MIEN MEYTM
.. (... .EF DES_:.PT:CN CF MISSIcN REQU?!'M _-' A D SYSTEM AL=r:LTI!S:

The purpose of the SDI countermeasures =roject is to identif'i likely Soviet
countermeasures to strategic defense system concepts (and/or individual
system components) to assist defense systems designers to make their systems

robust against _ctntial Soviet ccunterm easures. The countermneasure may be
technical -- directed specifically against the hardware of the defense
sys-em; tactical -- designed to avoid or suppress the defense; or political
-- designed to prevent full deployment of the defense system through outside
means such as armns control or fostering czpcsit-jnto the defense system by
cur allies. To identify how future defenses are likely to :erfcrm against
future threats, the ccunterm ..easures croject uses a Red-Blue Team methodology.
This a:zroach pits Blue forces against Red forc.s under oversight of
Mediators in realistic future threat encounters. The Threat Analysis Program
is conducted to provide a continuously updated Intelligence Community
validated System Threat Analysis Reocrt (STAR), which is the document against
which svstem-scecific, 'design-to" threat specifications are developed. These
anal';ses include the develooment of attack simulations and lethality models.

C. (U) PCP-M A-.. N ND PLA1:

1. (U) F' 1938 Accomclishments: The Strategic Red Team, established in
-- 1935, continued analyzing likely Soviet pclitical, econcmic, and doctrinal
responses to a U.S. strategic defense. It interacted with the Technical
Red/Blue Teams to determine the probable likelihood the Soviets would develop
various technical counters. Technical Red/Blue Team analyses begun in FY
1936, (S-acebased Interceptor/SBI and Groundbased Midcourse Interceptor/CBMI)
and FY 1987 (Innovative Architectures and Grcundbased Laser/GBL) were
continued. A new team was established to address the current Defense
Acquisition Board (DAB) Phase I Architecture. The SBI, GBM, and OL
completed significant portions of their analysis and reco.rmendations were
submitted to the SDIO Deputy Director and Chief Scientist. The experiments
program concentrated on threat representative post-bccst vehicle design and
light replica decoys. A Far East/Pacific Theater threat assessment and an
analysis of Service and DocE attack generation simulators currently being used
to sucport effectiveness analysis of the SDS were conducted. Booster and
payload models to supcort threat and lethality analyses were also developed.

2. (U) F? 1939 Planned Proaram: The Strategic Red Team will continue
interacting with the technical Red/Blue teams to evaluate =rocosed technical
countermeasures from a Soviet perspective. The current Red and Blue teams
will continue in FY39. Scheduling will be established to suocrt



UNCLASSIFIEO
Procram )emen: 34C Project Num:er: 55
PB T : Szrvi'ahit Letalit-. and Budget Activity:02 Advanced

Key T.c.nclcais (U) Technology zevelcpment (U)

=r~ran=ati: decision making for the specific system concepts. The
exar.ments =rcgram will continue the core research, target technology base,
and light replica deccy test efforts. Threat analysis of the SDS that
include ar:u-dbased radars and intereators will be conducted to sun=ort the
u:data of the STAR as required tv the DAB.

3. U ., 0 anned Proaram: The Strategic Red Team will continue
anA>_nc lik37 raszcnses to a U.S. strategic defense from a Soviet
cclitical, econcmi:, and dcctrinal perspective and assist the Technical
Red/Blue Teams in determining probable Soviet likelihood for developing
varicus technical counters. Technical Red/Blue Team analyses will f-cus on
defining likely countermeasures to the SDS Phase I architecture and its
con~onents, such as the boost surveillance and tracking system (BSTS(, space
surveillance and tracking system (SSTS), groundbased radar (GB?3), spacebased
interocotor (SBI), exca tcszheric reentry vehicle intarca=t:r system (ER!S),
and asscciated battle management, ccrmand, control and corrnunications
(2M/C 2). The exzeriments =rcrm will concentrate on liah: reclica decoy
ccnc pts, designs, and razid deployment tests; the target technology base
will concentrate cn defining target requirements necessary to satisfy concept
validatcn cobectives. Threat analyses that look beyond hase I will continue
in suotcrz cf the STAR and threat specificaticn update and validation
process.

4. (U) FY1991 Planned Program: The Strategic Red Team will continue
interacting wit the technical Red/Blue Te--s and evaluating proposed
tz=cnical and no.n-technical countermeasures fr:m a Soviet persoective. All
tehnical Red and Blue teams functiconing at the end of FY 1390 will continue
in aF' 1991 . New teams will be started to address current countermeasure
issues associated with the SDS Phase I architecture. The experiments program
wi,. continue the core research, target technology base, and light replica
deccv test efforts. Threat analyses will continue to incorporate additional
booster, pavlcads, ASATs, and directed energy weapons as they are identified
as part of the STAR and threat s=e.neci ,cat,;n updateand validation process.

5. (U) Prcaram to Ccmnletion: This is a continuing program.

D. (U) WC.K OR0FD BY:

c System Planning Corporation, Arlington, Virginia (prime contractor)
o Massachusetts Institute for Technology/Lincoln Labcrato.ry, Lexington,

Massachusetts
o Sandia National Laboratories, Albucuerque, New Mexico
o Ba!istic Missile rganizaticn, Norton AF3, San Bernadino, California
o Foreign Technology Divisicn, Wright-Patterson AFB, Dayton, Ohio
o Army Strategic Defense Conmand, Huntsville, Alabama

UNCLASSIFIED



UNCIASSIFIED
r gram Cliet 3224C Project Num'ber: 55
T...e: S.;rviva:Llitv, Lethality, and Budget Activity: 02 Advanced

Kae Tae.-nolcgies (U) Technclccy Developmeat (U)

J) CU C ?iR.C i.. 1; Igsg DE cRPT:VE SU1MA.RY:

TY7___ UZIxmoact on
CH-1A4GE Imoact on Systems Capabilities Impact on Scnedule F 1990 Cost

Tech Reduced Delayed 1 yr N/A
Schd N/A N/A N/A
Cost N/A N/A N/A

(U) NA2ATVE DESC.-:?T-CN OF c-=ANGES

1. (U) TT - Q-N1CAL CH*IES: The FY 1989 Descriptive Sunmary planned
!-c robust czuntermeasures and threat pr=Jects to validate likely counter-
measures with a=propriate develcoment and testing. FY39 budge: constraints
reduced the countermeasures .rcjec: fr:m a planned $23.62M to S22.345M. The
7Y39 countermeasures project will maintain a basic core program, tut provide
significantv reduced funds for testing and no funds for threat definition
efforts. The FY 1990 estimate cf $35.04M and the FY 1991 estimate of $42.42M
are requested to reestablish a rccus: countermeasures project.

2. (U) SC-__L!_ O-A;NGES: The constrained countermeasures and threat
=roject budget fcr FY39 has delayed needed system countermeasure testing and
tnreat analysis. This will result in detailed countermeasure data and threat
anases not beina availacle to svstem designers. It is estimated that a one
-ear slit ,;i!l cc:ur in the availability of the detailed information.

3. (U) COST C4CB- S: See discussion above.

. (U) PrCCPA4Y DCCdM-NTATION: Statement of Work 6/86

O. (U) RELATED ACTIVITIESi The countermeasure and threat projects
involves organizations of the Army, Navy, Air Force, and Department of Energy
(XE) . Activities are defined in Work Package Directives for the Services
and Statements of Wcrk for Federally Funded Research and Development Centers,
£CE, and the prime contractor. Coordination is accomplished through daily
mcnitoring of activities and a weekly technical interchange and direction
meeting with prime contractor management. Periodic meetings with represent-
atives from the Services, Agencies, and the Department of Defense ensure
there is no unnecessary duplication

H. (U) CTH. Aft;hR:....ATICN FUNDS: None

(U) INTNA rONA1L CCCEP.ATIVE A-RE'ENTS: None

UNCLASSIFIED



UNCLASSIFIED
Prcgram Element: 0603224C Project Number: 55
PE Tite: Survivability, Lethality, and Budget Activity: 02 Advanced

Key Technologies (U) Technolcgy Development (U)

J. (U) MI"SCNR SEDULE:
szalisned SDIO Countermeasures Program 4 Y91 985

Established Stratagic Red Team and 4cFY1 985
Technical Red Teams
Let Prime Contract 3(-Y1 986
Established Experiments Program 3C--1987
Exercised Prime Contract Option I 3 19Y1 987
Exercise Prime Ccntrac- Cption II 3.-Y1 98a
Flight Test Countermeasures 3 CF'1989
Exercise Prime Contract Cption II 3-Y1989
Exercise Prime Contract Option IV 3c.f1 990
STAR update A--nually

UNCLASSII -0



UNC]LASSIFIEDI
F'f1990/19; 91 B NMIAI .LTE DES.I-FTIE SUwARY

-rogram Eement: 0603224C Project Number: 81
FE Title: Sur-ivatiitv, Lethality, and Budget Activity: 02

Key Technclcgies (U) Advanced Technology Development

A. (U) RESCURCES 1$ in T.cusands)
Pcular -Y33 .Y.39 -FY90 FY91 To Total
Name Actual Estimate Estimate Estimate Ccm=lete Prcqram
nzcvative Science and Technology

23,600 13,400 40,920 48,630 Ccntinuing

B. (U) BP .DE-SCEFTCN OF MISSICN R:EQT,-EMNT AND SYSTEM EAP:31"T!S: Explores
inncvative technologies for surviva'ility and lethalit':. Seeks revolutionary
breakthroughs in all technologies that would make a leap in capability for SDI
survivability and lethality. The funding totals also include all SD1 SBIR awards,
which make about a third of F-Y 89 totals.

C. CUI PRCCRA c?~:-~T AID NLMS:

,U) .Y1988 Accom:lishments: IST research advanced many? innovaticns for
consideration by SD1 svsuem designers. For example:

o (U Launched a test rocket outside the atnosphere Soace Exoeriment Aboard
Rccketz (S7E2-AR) that verified credictions that much less insulation was needed to is'clat
e
high voltage components in space.

o (U) Develoned the largest third order optical shutter material with
organic material. Develoed flucroethancl as an alternati4ve to liquid crystals for
fast non-linear optics.

o (U) Found the largest third order broadband optical susceptibility ever
reported.

(U) FY1989 Planned Procram: IST efforts will continue to explore the cutting
edge of SA/BM technologies.

(U) 7Mi990/1991 Planned Prcarams: Continue exploratory innovations. Specific
projects cannot be predicted.

(U) S31R Accomolishment and Plans: No SBIR Phase 2 has yet been completed. SD1
has selected 10 Phase 2 winners in Survivability and Lethality technologies. About
half have started the Phase 2 work. In FY88 it also selected 10 new Phase 1
winners. The first Phase 2 completions will happen in FY89. SBIR awards will be
made in accordance with PL97-219 to the best proposals offered across all the
technical topics smlicited by SDI.

D. (U) W'CP PEB--Y._-D BY: Various institutions (universities, private firms,
national laboratories, federally funded research centers) under contract to Defense
Nuclear Agency and other agencies.

U~OLA SS I I



UUCLAS SIFIED
Program lerment: 0503224C Project Number: 81
PE Title: Survivability, Lethality, and Budget Activity: 02

Key Technclcgies (U) Advanced Technology Development

. (U) CCr' S-CN ,V .. '33 DSS.TI-- SU?4ARY: Technical ac:cr-lishments are all
first-ever events.

C-UUN-- Lnca-t cn Systems Ca~abilities Impact on Schedule -y 1990 Cost

Tech N/A N/A N/A
Schd N/A N/A N/A
Cost N/A N/A N/A

N?.AT~ D~S:~T O CHAN-i=--S (U)
1. (U) TECNI-CAL C4-ANGES: None
2. (U) Sa-4UL2- 0-iANGS: None
3. (U) COST CHANGES: None

(U) =z CCMETA'ON:

G. (U) P-IAT!- ACT:v:T:--: 1ST contributes technology advances t: all SDI elements
and to militar and c;.4 a:. licaticns. Many of technical advances will have wide
impact cn military and ci7il technology.

H. (U) OTF. A---.CPR:AT:CN FUNDS: None

I. (U) INTZLNAT:CNAL CCC.:!_P.TUYV; AGREEMNTS: None

J. (U) M1!_TSTCNE SCHEDT-Lu: Nct Applicable. Research is the fcrefront of
technclcgy where events cannot be predicted.

UNCL SSIFIEI



1399:11991 BIEnNIAL RDTr& DESIPIV St'iRY

-rccraz- Zlemzent :1 21-12 4 P-roject Number: 83
PTitle: Suriv,ah*-*it-:, Lethliy, & Kev Technologies Budget Activity: 02

A. (U') SC~~ $in Thousands)
-.- c -t 4 t~ I ec i:r rgrams

IY3 3 FY39 FY90 FYV91 To Total

-c:--,a: lam'e: Actual Est .st --st C=M~ Proc

?--aams 23,111 13,243 8,472 8,573 Co.ntinuing

Ths roject : vds u n f or Aryand Air Force program management

ex~enses for ci~vUian cerscnnel, travel MMY, training, rent3, communications,
in~crnaz::cn mnanage-nent, utilities, printing and reprOducticn, supplies, equipment,
and co-ntrlacts for research and suppcrt services.

C. ZU) ?RC(GP.! ACZ^OF"S:Y2.NTS AND1 ?LANS: The funding crovided to- the services
~Y thcr-::zeco: enza-Ies them to centraI4 = recurrLng czera--ing costs so thnatfud

inqc f.r technical researchn may be devoted sole>y toward that zurnose.

(. U) ' CZR EJOYD Y Primar ily tie civilian empoyees of the Axrmy Strategic
Defese o~nnd un~si~l ALandCrytal Cit:- VA) and the Air Force Space Divi-

sio.n (Locs Angeles). Civilian perscnzel costs ccmprise 60 of th~e supccrt programs

fu.ndinc =rcvided to the servzices. Wcric is also performed bY the following major
Cont ractoCrs;

inzagraticn S.;;;crt, Ford Aaroszace Division, Los Anigeles (AF)
Systems lgineering suzcort, AJNSERa Inc., Los Angeles, (A-F)

CU;M .'or Simtulaticn Center, CGLSA% Inc., Hunts-;Ile ( Army)
~~:em ; anieering Suzcrt, C-PC Inc., Hunt-sville (Army)

M:73 S'cft-.-are Maint Ocns, Hewlett Packard, Hunstville (Army)

Z. (U)C >g2:SN 71i~ FY739 rTSCRIP=TrVE_ SU(M1YARY: Su--crt programs have not been

sacaratalyi identified in previous sub_*miss ions. The decrease in funding levels

f rom- FY3 3 /--'Y3 3 to FY9 0 / 91 are due to the comple t ion of the H1, STF project
(RZLT&-.Ounded contructicn) which was carried in this program element under Project
83.

IITA' OF O-TAN-S

I :-~cE Svstem Can.atilities Schedule Budget Year Cost

Tech None None None

Sc'hd None Ncne None
cst None None None

NA:LmA11TEDSC1.=IPTN CF CFA1c-ES

1 . TEICH:CAL CHAN2GES: N/A
2. SCEUEC"H-L_'*c.S: N/A

3. CS_':T C:AGES N/A



UNCLASSIFIED
Prcgram Eerment: *3224 Project Number: 83
FE Ti:le: Surviva iitv, Lethality, & Key Technologies Budget Activity: 02

F. (U) .T.C.C -X.,C TATICN: Services submit detailed justification using SDIO
Wcrk ?ackage Dirac-.i7e format to dccument each year's supcort program require-
ments.

G. (U) ..-- AT!D A.7'.T!S: Su.-ort prcgrms funding for the Army and Air Force
are also found in each of the other four SZIO program elements under Project 83.

H. (U) CT.- .Ch: N TJNDS: None

I. -- CCUR--.'iE (Szecifv Accrcriaticn): None

2. MILITARY CCNE.UCTION: None

I. { U1 [NT-ENATiCNA. C SCPEP.TI:F£ AC~ -._E.NTS : Ncne

J. (U) MAGERTCNM SENTL: N/A

___ W_ N/A ___U~L~ I1L_________



FY 1990/1991 BIENNAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0604220C Project: 60
PE Title: Phase I Strategic Defense System (U) Budget Activity: 02 Advanced

Technology Development (U)

Project Title: Boost Surveillance & Tracking System (BSTS) (U)

PICTURE/SCHEMATIC ON NEXT PAGE I

POPULAR NAME: BSTS (U)
A. (U) SCHEDULE/BUDGET INFORMATION: ($ in thousands)

II I
SCHEDULE(U)[ FY 88 1 FY 89 I FY 90 1 FY 91 [To Completel

I I I I I I I
I(X)Program I Milestone I Preliminary I XXXXX
Milestones I I II [ Design I XXXXX

I I Review I XX. XX I

I _ _ _ _ I I_ _ _ _ _ I I__ _ _ I__ _ _ I_ _

[EngineeringI I I [System De- I
Milestones l [ End-to-End Isign & I
1(U) I [ Ground Demo IFabrication

I I FY9O-FY92 [for Launch I

I _ _ _ I _ _ _ _ _ _ _ _ I _ _ _ _ _ I _ _ _ _ I _ _ _ _ I
1(X) T&E I I I IXXXXXI
[Milestones I I I IXXXXXX
II I I I XXXXXI
II x
l(U)Contractl I Authority tol
IMilestones J Proceed I Continuing I
I _ _ _ I_ _ _ _ _ I I _ _ _ _ I I _ _ _ _ _ I

I I I I IProg Total
[(U)BUDGET I FY 88 1 FY 89 1 FY 90 1 FY 91 ITo Completel

I _ _ _ I _ _ _ _ I _ _ _ _ I _ _ _ _ I _ _ _ _ _ I I _

I(U)Maj or I I II
Contract I 1 1 262,000 1 427,000 IContinuing

I _ _ _ _ I _ _ _ _ I _ _ _ _ I _ _ _ _ _ I I _ _ __ I
J(U)Support I I I II
lContract I I
I _ _ _ _ I _ _ _ _ I _ _ _ _ I I _ _ I_ _ _ _ _ _ _ I
[(U)In-HouseI I I
Contract I I

I(U)GFE/ I
Other

ITotal 262,000 1 427,000 [Continuing

I I I I I



Program Element: 0604220C Project: 60PE Title: Phase I StrategiY-c Defense System (U) Budget Activi:v': 02 Advanced

Technology Development (U)

SCHiF %IAC: 'O COMPETING BSTS CONCEPTS (U)

B (U) BRIEF DESCRITION OF MISSION REQU!REMENTT AND SYST"- CAPABILITIES

(X) This project will accomplish the Full !cale Development necessary for a
fully responsive advanced space-based system to detect and track ballistic mis-siles in their boost CCCCCCCCC i.i iCCC C.LX'-<X.This

data will be used to generate initial tactical warning/attack assessment (T,/AA)
and follow-on attack status reports, which are communicated to tlne National Com-
mand Authorities (NCA), to subsequent layers of surveillance systems, and,
potentially, to defensive weapon systems. Since this system will potentially
provide the first warning and attack assessment to the NCA, as well as handover
to other SDS elements, it must be highly survivable through all levels of con-
flict.

XXX 7XCXic vX/ccC DXXX x"C c Specifically, improvements are
expected in on-board signal and data processing, protection against direct and
indirect attacks, and in I

X:CCCOLCCO'CCCC CXXXXXX LCCO, C"CXX CCCCCCCCCLMCK=
'CCCCC CCXCCCCMXMICCC

C~CCXCCcCCCcccXXxX. All activities for this program in FY1990 and
M1l991 have been reviewed and determined to be in compliance with the ABM

Treaty.



Program Element: 0604220C Project: 60
PE Title: Phase I Strategic Defense System (U) Budget Activity: 02 Advanced

Technology Development (U)

(U) The Demonstration/Validation lead-in to this project was contained in

Project 8, Boost Dem/Val, PE0603220C.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY1988 Program Accomvlishments:
See Project 8, PE0603220C for BSTS activities prior to Milestone II.

2. (U) FY1989 Planned Program:

See Project 8, PE0603220C for BSTS activities prior to Milestone II.

3. (U) FY1990 Planned Program:

(U) The BSTS will continue to undergo extensive, end-to-end, ground
testing on components/subsystems.

(U) Specific system analysis, design, fabrication data, and schedule
information is available at a higher classification level.

(U) Long lead items for the flight experiment and FSD vehicles (e.g., optical
mirror blanks) will be procured.

4. (U) FY1991 Planned Program: (U) Efforts will focus on completing a
Preliminary Design Review.

D. (U) WORK PERFORMED BY: This program is managed for the SDIO by the Air
Force Space Division, El Segundo, CA. A single contractor will be selected in
FY1990 following the Project 8, Boost Dem/Val Final Design Review.

E. (U) COMPARISON WITH FY89 DESCRIPTIVE SUMMARY:

IMPACT OF CHANGES (U)

I CHANGE I SYSTEM CAPABILITIES I SCHEDULE I FY1990 COST

(U) Eng
(U) Sched
(U) Cost $262M increase

NARRATIVE DESCRIPTION OF CHANGES (U)

1. ENGINEERING CHANGES: (U)
2. SCHEDULE CHANGES: (U)
3. COST CHANGES: (U) Project created by transfer of funds ($262M) from

Project 8, Program Element 0603220C.



Program Element: 0604220C Project: 60
PE Title: Phase I Strategic Defense System (U) Budget Activity: 02 Advanced

Technology Development (U)

F. (U) PROGRAM DOCUMENTATION:
(U) BSTS Technical Requirements Document - February 1985
(U) BSTS System Specification - August 1986
(U) BSTS System Requirements Document - August 1986
(U) BSTS Dem/Val Environmental Assessment - August 1987
(U) System Concept Paper (BSTS Appendix) - August 1987
(U) VUE Subsystem Specification - August 1987

G. (U) RELATED ACTIVITIES: Program Element 0603220C, Surveillance,
Acquisition, Tracking, and Kill Assessment (Project 8).

H. (U) OTHER APPROPRIATION FUNDS: Military Construction: $25.179M in FY1991

for fixed ground station.

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: N/A

J. (U) TEST AND EVALUATION DATA: N/A



UN CLASSiFIED
FY 190/131 BIENNIAL RDT&E DESIPTIVE SUM4ARY

prograrn Eement: 065E398C Budget Activity: 06 Defense-Wide
Title: Managenent Headquarters (U) Mission Support

A. (U) R:SCURC:S: ($ in Thousands)

Fr3ect FY88 FY89 FY90 FY91 To Total
NAer 4 Actual Est Est Est C-m= Program
T ite

Eeadcuarters 20,025 21,000 25,394 27,456 Continuing

3. (U) 3R7E DcC .-T-ON OF MMEML T: This program element provides the
resources for the Director and the staff to execute their reszonsibilities
as COSD's primary agent for managing the strategic defense research and devel-
coment program. Funding is used primarily to cover routine expenses
associated with day-7:-dav cerations and to provide the administrative
su:port services necessary for effective internal management and operaticn of
the Strategic Cefense Initiative Organization (SDOI). Routine operating
exoenses include:

c civilian salaries and benefits,

c travel and transportation for both the civilian and military SDIO
staff,

c ccrunicaticns,

c rents and utilities,

o suzort service contracts, and

o supplies and equipment.

Suport services include:

o resource management (fiscal management, human resource management,
and internal management controls),

o external liaison with Congress, private industry, the scientific
ccmmunity, and the media,

o multinaticnal program oversight,

o internal security and technical security analysis,

o contract administration including the small/disadvantaged business
program, and

o infcrmaticn management including automation.



?-rccram 7:le-ment: :i5393C Budget Activity: 06 Defense-Wide

m.Title: Manacement Feadouarters (U) Mission Support

C. CU) P FCG.RYJ AC -1-yi.!S ~ID L4

'1933 Acoine~: (U) The Management Headquarters (MFQ1 Account
zrovided funding those recurring supzcrt programs and operating expenses
necessaryr for the e:: oient and eff'ective management of the Strategic Defense
Procra- b the S7O.

T! 139 lannd P~cra : (U) The MFQ Account will czntinue to ud h sm
tyzes o: support :rzgrarns and expenses; however, below threshhold
re=rogra.-ming may "e required to meet increased Management Informaticn Support
(M:S-) serv;ices as well as increases in ccawanications, rents, utilities, and
o.:Ice equipment.

'19^Q1 U9 ?a.e orm: U) The increase in fu-nding sought fcr FYi990

and F'.1391 results fr:-m a =rocrtionate gro'wth in theI cther ESDI program
elements as th-e Strategic Defense Systlem begins transition of initial elements
to full scale develc=.ment.

o 'TU) To mseet th-e resultant exo-ansion in SZI's management and over-
sighnt recuirements, :--: has recogniZd the longstanding shortfall in SDIO
mnancower. Acccrdinalv, this budget includes funding to cover an anticipated
increase in SDI0 civili.,4an perscnnel strength over the next two years. A
scrtion of this increase is also desired in an effort to rely less heavily on
Contract Advisor, and Assistance Ser~ices (CAAS).

o CU) Likewise, significant increases in automation and information
management costs are ex: ected in order to meet the a'bsclute requirement for
zrcgramz~atic and fina:.cial accountab'ility. In this regard, the SO10
,management Information System (MIS) has nearly completed the documentation and
desi6gn phase and wilbegin full implemnentation of a netwcrk ccm~ati.ble with
the Services and Agents who execute the Strategic Defense -Program. This will
enab-le SB10 to assum=e a more central role in the planning, execution, and
management of information resource activities throughout the Strategic Defense
Program.-

c (U) The headquarters Management program element amcunts to less
tnan half of cne zercent of S1010's FY 199b budget request. Without an
increase over the next twAo fiscal years, continued effective stewardshin of
the Strategic Defense Program program will become increasingly difficult.

D. (U) WCP< PE.UPIAED BY: Primarily the militaryi and civilian cersonnel of
Sf10. (Civilian cerscnnel costs comprise the largest single expzense in the
Management Headquarters Account.) Work is also performed by the following
contractors:

Polaris, Inc., internal Securityi and Infcrmaticn Management
Brogan Assoc., Inc. Technical Security Analysis
Institute for Defense Analysis Technical Library
3-X Dynamics, Inc. Multinational Agreements
?.:o Enterorises AcouisitioJn Management



UNCLASSIFIED
.?r:gram Element: S05338C Budget Activity: 06 Defense-Vide
? Title: Management Headquarters (U) Mission Support

. (U) CCS-%A-.RISCN 7i.TH1. "Y193 DESCIP.TIVE SU1.4AARY: No su stative changes.

(U) P?-PCGRAM DCC'-W'I'T.ATICN: The MOI0 headquarters management funding is accom-
plished IAW DcD Di:ective 5100.73 and SI0 Administrative Instrction 7201. A for-
malli atpointed management board chaired by the SDIO Deputy Director reviews the
Management Headquarters Acccunt budget and expenditures.
C. (U) ?-".E":_-D CTI'TES: This . r6gram element supports the other six technical

am elements of t:na Strategic Defense Research and Deveicment program.

H. (U) OT AP-?RC--IrATION FUNDS: Ncne.

I. (U) INTS_2N2ATICNAL CCPS.AkTIVE ARE E ENTS: None.

J. (U) MI,:STCNE Sc---btE: Not aplicable.

Ij;°o
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UNCLASSIFIED
.rogram Ele-ent: 0652223C Project: 43

STitle: 5;stems A.nalvsis & 3udget Activity: 02 Advanced
3attle Manacement (U) Technology Development (U)

c (U) A real time distributed operating system wi~l be transitioned
to support experimental system evaluations.

c (U) Laser ccmmunications subsystem prototype develcpment will
ccont inue.

(U) Prcaram to Completion: This is a continuing project.

D. (U) ACR_ PB.P.!D 3Y: This work is sc broad that it spreads across a
aide cormunit of bcth contractors and federal agencies. For example:

o (U) T-W has develoced, and is continuing, break-through work on
algorith~s to handle difficult tasks in surveillance-tracking-interceptor
assignment.

o (U) Al.hatech bncorcorated (a small firm in 3urlingtcn, MA) has created
su:ericr alacrit"hms, and ac:omcanving anal-isis techniques, based on nonlinear
nectrk fL cz:imiza:icn; this basic wrk is intended to help battle manager
computers to select correctlyt from alternative tactical choices.

o (U) Rome Air Cevelopment Center (US .) is performing exceptionally
valuable work in packe:-switching crmunications, particularly to/frcm/amcng
mulIle satellites in space.

o (U) Cther con:ractors include SPARTA, Martin Marietta, and Texas
Instruments.

o (U) AA, NA, and DARPA also provide significant support.

(U) CM.PA:R'SON W7% FYI 939 D IPTIV SUMMARY:

TYS O- F Impact. on
CHA.GS Impact on Systems Caabilities Impact on Schedule FY i990 Cost

Tech Tech Projects Dcwn-sccced N/A N/A
Schd N/A Communications N/A

Projects Deferred
Cost N/A N/A N/A

NARPATIVE DES.IPTION OF CIANGES (U)

I. (U) TE-CHICAL C-ANGES: Planned new projects in communications and
software engineering were not executed due to FY39 funding cuts.

2. (U) SCHTDULE CHANGES: Technology projects revised to aczcrrmiodate
overall Enr schedule adjustment in respcnse to budget changes.

3. (U) COST CHAICNES: NCNE U C14S S 1F IED



UNCLASSIFIED
Program. 71ement: Ci03223C Pro-ject: 43

BTitle: Systerns A-alysis &Budget Activity: 02 Advanced
Battle Management (U) Technclcgy Develcrment (U)

(.U) P-'F0Mb! XC MNTATICN

System Ccacept Paper 4/88
Test and Bv-aluaticn Master P!an 6/87
ED-r Prcgram Master Plan 4/88

0. UI~EA!DACT:7711T!S: Program Element 1*63223C, System kalysis and
Battl e Manageme.t (t-m/C3 B-x~erimental Sys-tems, National Test Bed, and SDS Phase
I Zgieering)

H. (U) 0mtth!? A:?RC.-PR-AT:CN FUNDS: NONE

1. ,U) :NT=RNAT!lCNA. CCCPERATIV! EFFORTS: NONE

J. (U)M:5NEEiDU:

Saccnd Otenera-tion Algorit~nms F! 39
Mcsai: 7rzcces scr Demo FY39

~-r ~ ?-v -Prcassor FY91
M'j'~' Beam Antenna (Cozrm) F-Y39

Agile Beam Ccntrol (Comn) F-Y90
Ph:",ased Xr-rays (Ccwrm) FY91
Scftl-.are Center FY90
Cz=r-oete zrotot-ize SDS FY91

UNCLASSIFIED



P.rogram Eeent: 0603223C Pro'ject Ntner: 44
Tile Sst6ems Aza'vsis & Bal ' Management Budget Activity: 02 Advanced

Technclcgv! Develczrnent. (U)

..rcjec-: Title: BMIC3 Ix~erimental Systems (U)

PIC"'JR SC!MAC CN N-=XT PAG-

NAIE: Cc-x-za-d Center! Syszern Cceratica and lntegraticn --uncticns

(CC/SC-C ~eri.nenza! SvIszems (U)

A. !,U) SI.U~/LE N-.CRyATrCN: ($in thncusands)

:Y.Z 33.V 89 -.-0.r 9 To Ccrn~lete

:'U ? rz-gtam ?ltCC Plct CC I Ic t C C

i..aS : n e S Build 1 B,.;ilId 2 Build 3 111 92-;4

.~.g~ee:n Tterim S4st.em 31 Scecifica-

M~et:esRequiremen~ts Requirements ticns for CC

WIRev iew Re,;iew

U) T 7 CC Build 1 CCZ Build 3 DTI, 90-92
1~ L e Stzn e S and 2 --x= erinTe nts

7.Xperiments

MlLesz:n~es CBGK CBV72 -BVB!
Ccncract ~ --- E5):)
(U)

(U) BUET FY 83 TFY 89 FY 90 FY 91 Prcg Total

(U)M'ajcr

Contract 821,73 68,1713 133,773 183,071 Continuing

U) Sazccrt
C Intra c It 3,100 6,000 10,000 20,000 Continuing

(U) In-Hcuse

Contract Continuing

W)GFE/

C the rContinuing

(U)Tctal 91,073 74,179 143,773 203,071 Continuing

_______________________________ ______________________________________________________________________ ______________________________________ ____I_________________________
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=--cram 71 ement: 0531223C Project Number: 44
''~: Svstaes Xnalvsis &Budget Activity: 02 Advanced

3a:a Management (U) Technology Development (U

3. :UJ) :: :T32.:=PT1cN OF MTSZSWN R:!ZUI!!SENT N= SYSTEMCAB:IIs
h i s =roj ecz h as tic m~ajor tasks.

U) Task I - C /SOIF Architecturs Definiticn: Includes anal-isis, research
and decelcoment, and design of Cc=nand and Control, Systems Operaticon and Inte-
grat cn :nc:ticns (CC/SO1T?) for a strategic defense. The task establishes the

-- ~es~:stemfuncticnal requirs-ents, and includes techzc2.cav trade-
c f fs and dertelccrent c: ex-.erimental CC.501IF operational conce-.ts and snec.ifi-

:atics Ths .wcrk is undert-aken in close cccrdination with system engineering
es I"ec 4.Tis task also est-ab*lishes recuirements for tie CCISOI-

----grama and for the CC/SGI?- Technology Development Protect. In
additicn'c- to CSFczeraticnal conce-ts and sy.stem functionalitv, this task
addresses tec*hnicue;s to achieve and demnstrate the system .securitv, svstem
robu,,stness and surviv7ailityi, system tests, and system evolution which will be
recuired of t:-e SZS Ccmnand and Control element.

~U)Tak 2- Z/SF x~erimenta* Systems Proiect: This oro"ect sucnorts
te £em/la1- =ohasz and is central to the resclu.ticn of technical issues zricr to

ent-1 into FSZ. The :-rcject consists of exterimental activities which provide
t."e env :ronmenz3 and test articles necessari to demcnstrate and validate Phase I
Cz/Sc2_ c::n-cznts and designs fcr the C==..and Center element and its related com-.
mand and control functicns. At tnoe sub*s-;stem level the project consists of the
followding majcr C/SC7?T exnerirnental ac-zivities: 1) Tracking and Discrimination
axoer;.man-6s, 2) *;ea::ons and Senscr Control exzeriment-s, 3) Distr ituted Multi-
ncde- Ne-_-wcrk e:<:eriments, and 4) Pilot and Proto-type Command Center experiments.

:U) The 7E::erimental Slistems croect also intearrates the prototyp-e CC/SGIF
ss'~esto zrovi.d= simulations and emulations of increasing compl=exity and

-v. d Intecrated syistem ex~erimen-cs will reclicate- the integration of
nard_,'ar /scfzwar/an-in-t.-e-1ccc in a C,'Sc%.7. system driven by threat scenar-
ios. T.rhe U.S. A-:mv Z-7-33 exzer iment employs high fidelity mcdels of sensors,
weaocns, and environments and is currently, providing an evaluation of the Phase
1 architecture with reszect to CC/SOIF during the Midcourse and Terminal phases
of b-allistic missile defense. A SDS Develccment Latoratory will be established
to; zermit advanced exzeriments cazable of simulating all phases of strategic
defense.

(U) Rzeal--wrld data collection will provide empirical data that enhances
the fidelit-i achievable through simulation. *This ac.:ivit-i is important as a
major source of real-world data collection, and will be expanded to include data
available from related SDIO eperiments.

C. ( U) FPCG7-P.XM ACCCTLISFM_-E'TS AND PANE:

1 . (U) FY33 Acccmlishments:

- i1) .1 baseline CC/SCF7 architecturi has been identified.

- (U) Initial recuirements for th'e Exarmental Systems program

h av e 1-ee n identi fied.



UMOLASSIFIED
Program Element: 0603222C Mroject Niter: 44
PE Title: Systems Aalysis & Budget Activity: 2 Advanced

Battle Management (U) Technology Development (U)

- (U) The E7-38 near-term experiments (Levels 0 & 1) were success-
fu1ly completed.

- (U) A software pclicy was adopted based upcn the recommendations
of te Defense Science Board (DSB).

- (U) Develspnent cf a set of human corrmand and contre! engagement
decisicn criteria a:: licable to Boost phase cf defense.

(U) A Decision Aid Test Environment (DAT) was protctyped to
* measure human responses.

- (U) A :r-cesscr-to-:rccesscr electronic interface between the
National Test Fac-.ii and the EV-33 simulatico site was estab-
lished.

2. (U) FY1939 Planned Program:

- (U) Reifnement of ccntent and sccce of experimental activities.

- (U) Establishment of SDS Development Laboratory for conduct of
advanced CC/SOIU simulaticns.

- (U) Develcoment of the PILOT Command Center exoeriment.

- (U) Inccrpcration of empirical data from element flight tests

tc suotort simulations.

3. (U) TF1990 Planned Program:

- (U) Initiate design effort for prototype space-ground communi-
cations facility.

- (U) Investigate and analyze survivable fiber-optic network and
network switch requirements and develop an experiment plan.

- (U) Initiate tracking algorithm, battle planning/senscr planning
algorithms, and distributed multi-node network experimental
test beds.

4. (U) FY1991 Planned Program:

- (U) Initiate acquisition of prototype space-ground communica-

tions facilityi.

- (U) Conduct survivable fiber-cptic network and network switch
experiments.

- (U) Continue to increase fidelity of tracking algorithm, battle
planning/sensor planning, and distributed multi-ncde network
experiment test beds.

I I !
-S.k AM -



UKOLASSIHIED
Program Element: 0"33223C Project Number: 44
PE Title: Svstas 'nalvsi- & Budget Activity: 02 Advanced

Battle Management (U) Technology Development (U)

5. (U) Przcra- Plan to Completicn: This is a continuing program.

D. (U) WCP. PP-CB._ - Y: The major implementation and integration contract
for the CC/SUI? Eerimental Program is held by T2W, Incorporated; its work is
centered at Huzts-ille, Alabama, under the Army's Strategic Defense Conmand.

- CU, CRz!.'-?:E-,N "T- -?Y. .,39 DES .:PT:7! £t .Y :

TYPE OF Imcact on

CHANGE Imac- cn Systems Ca.abilities Impact cn Schedule FY 1990 Cost

Tech ConscL'daticn of Activities N/A N/A
Schd N/A N/A N/A
Cost N,\ Defer Soace-based EV N/A

"-.VE DES .!PTCN F C:HINGES (U)
1. CU) TE-." C-'-AI.NGS: The Experimental systems prcgram has been

ccnsclida-ed into fcur major activities to better address all CC/SOIF
critical issues.

2. (U) SC- -E 7 ACHNGES: Due to funding limitations in FY1988 and
"F1939, the Soace-based EV will not be implemented

3. [U) COST C-XNGES: Y1933: -$1.5M; 7Y1989: -$39.9M

F. (U) PCPa. CCUMEN'TATiON

(U) System Concept Paper 4/83
(U) Test and Z-ialuation Master Plan 6/37
(U) SDI Procram Master Plan 4/33
(U) Technical Requirements Dccment 4/83
(U) SZS Description Document I0/a3

G. (U) RELYTED ACT VITIES:- CC/SOI" Experiments will be tested in the NTB,
Project 45, Systems A-nalysis & Battle Management, Program Element #0603223C.
CC/SOIF Techn-lcgy, Prcgect 43, Program Element #0603223C provides technologies
for the experimental projects. SDS Phase I Engineering, Project 46, Program
Element #0003223C uses the results of experimental design, integration and test
activities to refine the Phase I system design and assesses overall SDS Phase I
needs to ensure that no unnecessary duplication of effort exists.

H. (U) OTh.--R A -.RPRIATION FUNDS

1. (U) P.CC..-MNT (Scecifv Azcrcuriation): Not applicable.

2. (U) Mr!TA.RY CCNSTRUCTICN: Not applicable.

I. (U) CCP_?TIA CCCP!--?ATIV AGP.E-MENTS: None

J. (U) TST AND -VA2UAICN DATA: Valuable data was collected during the GBEV
Le*.eL-0 and LeveL-I tes:s and is currently being analyzed. Additional exper-
iments of incraasing fidelity are scheduled in -Y1939.



UNCLASSIFIED
199 /19 a B:71 N I ? P.r'r&E-C-C- I=~": -. CL. SY.A.RY

Zr~a~ I emnt: Proj4ect Numer: 45
~': S-stems '-na isis/B2attle Budget ACti7ity1: Advanced Techincicgy

Management (U) revelopment (02)

A. J)?SUCS in Thousands)
~roe: Tile: Na-:'cnal Test Bed (U)
:o~ua FY1:: T 39 T 13O 19 ToTo0

N a.m.e A cta ______ stmate E aa 7s t,*mat a Cmlete Prooram
Na:onaTest Bed "j)

100,1-'q 115,327 111,332 Continuing
-- -M je'~

3.~MSSC Ru ~ ~ - ~ PEQUIr-MENT" A4ND ...S 1- -TES The
mission of the Strat-egic D~efense Initiativ7e (SZTI1 National Test Bed (NTB'-) Pr-,gram, is
to su::mcrt the deve:ment and de-lcvment decision :rccass. Thea Z-r-Cse cf the N':3
is to zrovide a =-m=renensive ca~ab*-ilit-v to comnare, evaluate, and tst alterative

ar:. acures for astrategic defense against ballistic misailes, including their
Battl'e Ma nag eme nz,Cx--:and , Con-trol, Ccm.runicaticns BMC)fiatures as well as to
ea:uate varicus dsefensive technolcgies in a sy:stem fram-.ework defi:ned --y these

Srs.T*-= definitiona and acqui;sitioJn of th-is caoabilitv- *,as b--een
centraliz~id in ordezr to ensure that a single integrated caPabil11ity dedicated to the
SZ: is availa!:le t: the entire ED! cc=iunity for addressing the many critical isstes
nece-ssarv to su=:or:- infccrmed decisions cn the future develozment and dep loymnent of
a st:rategic def'ense. The National Test Facility-. (NTF) at Falco-n irForce Base,
Cc!loradc is the hcand central facility of the NTB3 system.

C. *d) ?=?CC-?.J C~ E-~TSA iPAS

I. - U) F?7 1911Aco~ihmns

c (J) The N'.B Joint Program Office was relocated to.- Falco-n AFB, Colorado from,

Hanszom .- FMassacnusetts.

o (U) Martin Marietta Information and Commnunications Systems of Denver,

Color--ado was awarded the NT3 integration (Phase III) contract.

o (U) Kaiser Engineers, Inc. of Oakland, California was awarded the contract
fcr cz-nstruzcticn of- t:,e NTF and construction of the new facility began.

o (U) Facil1im.' modifications to the Consolidated S~ace O1cerations Center
(CECC) at Falcon 11..r Force Base were undertaken to accocv~cdate NTF computer and com-
munications equipment pending completion of the permanent NTF7 facility.

o (U) The first tomilestones of NTB develo-mment (Early AnalyIsis Ca~ab-ility
and E-arlyi Operational Cacab-ilit-i) were achieved.

o (U) A vides-:eleconrerencing network which interconnects six gecgrathicall';
seoarate facilitie-s of the Armv, Navy/, Air Force, and National Laho--rato-ries into a
dis--ri'buted net*wcrk became ccer ational.

UNOL[
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Prccrarn Eemen:: :.):23C Project Number: 45

vTite: SVszems Xna*sis,'3att-e Budget Activit: Advanced TechncLcgy
Managemen: 'U) Development (02)

2. -U ) F! 19i^ z.-an ?rogr!am

c U) Continue ccnszructicn of the NT7; continue development and implementation
of the N.3 concept.

c 2) Zsual si~ula:icn fra.ewcrk o 117 Cray 2 com=uter; develop and
promulgate simulatica interface standards.

j(U) Crav, !AC, ZC, mini-gaming classified link coeraticnal.

o [J) Al classif led equi-ment and netwcrks accredited.

3. (U) I 39 PFanned Proqram:

c :U) Ccmlete constructon and transition to final Naticnal Test Facility.

o JU, :e.e..rn: and integrate the NTB, the NTF, and the associated
c nuni :zions ne';crks and inter=erabilitv standards to supcrt integrated
simula:ns/exzerimen:s at diverse geographic locations.

o (U) Add -oeial Access Facilitv to Core Su=pcrt Ca-a*ility, with its
attndan zrocessors (73M-3090 and VAX 8700 cluster) and stand aloneLAN to provide
restric:ed access secrityi environment.

c U) Ins:all I3M-2090 to N'3 Computing Center to achieve necessary

o {U) Comnlete DETC enhancement.

c (U) Imolemet SATCZM link.

4. (U) FY 1g9 Planned Prcgram:

o (U) Continue to evolve the cazabilitv o the NT3 and the NTF to conduct
simulations and exzeriments in suport of strategic defense system architecture and
conceot evaluation activities.

o (U) Be the fcca toint for system-level and element-level simulations,
CC/SOIF test support, data reduction and analysis, scene and oiject data generation,
and integrated equizment control.

o PU) Phase in Ad-anced Simulation Framework to supocrt conduct of high
fidelit"I end-to-end dicital simulations with multiple level fidelities and
interfac s to external strategic forces.

5. (U) Prccrazr to Ccm=leticn: This is a continuing program.

UNCLASSIFIED



UICLASSIFED
Program E1lement: 060!223C Project Numrier: 45
-- Title: Systems --navisis,iattle 3udget Activit:: Advanced Technolcgy

Management (U) Development (02)

D. (U) WCR.K , ---, r: The -rime contractor resconsible for NT-_ integration is
Martin Marietta. The work is being performed in tempcrar- facilities at Falcon A-3,Colorado, and will move to the permanent NTF when constrction is complete. The

crgani-ation responsible for the development of the program (National Test Bed Joint
-rcgrim Office) also resides at Fa!con A13. The NT3/NTF program is a

contractor-cperated, gc:ermnent-owned effort.

. CU) CZM-PAR:-SCN , W.. .--V 1939 DES .T':

T-e Cf Imcact on Imoact on Impact on
Chanae System Ca-abilities Schedule ?7 1990 Cost

Technical n/a n/a n/a

sc.edzle Core Cazabi ity unavailable
unti .' 1990.

Cost Reduced funding forces staff
reducio.-, and schedule delays.

N2._A; D SC?:.?T:CN OF CHANGES (U)

1 . T!'O-7 I.M- C4--ANG! : None.

2. SCi-EZULE C4C-ES:
a. (U) NTB Program Impact

c CU) Delays Other Earlyi Ca~abli: until FY 1939.
o %U) Dela-s NT7 construction comoletion until FY 1990.-
c (U) Delays Core Capability: and suoport of large scale

simulations until FY 1990.
o. (U) SDI Impact:

a (U) Delays until FY 1990 the means to evaluate and verify the
interoperability of SZS ele-ents.

3. COST CHiNGES: None

F. (U) PRCG.rM CCtMENTATION:
(U) Request for Proposal F19623-37-R-0005"; Statement of Work for the NTB

Integration
(U) ESD Contract F19628-88-C-0012; Martin Marietta Implementaticn of the NTB

G. (U) RELATED ACTIVITIES:
a (U) Program Element 0603220C, Sensors
o (U) Program Element 0603221C, Directed Energy Weapcons
o (U) Program Element 0603222C, Kinetic Energy Weapons
o (U) Program Element 0603224C,S. Lethality, and Xey Technologies

H. (U) GT. .O.RATION FUNDS:

o (U) M!L:TA-Y CNST.UCTION: S100M for NT- construction ($35M-FY 1933, $65M--Y
1939). ocllars are included in the current =rogram plan.

VIIP1l AN i:
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Program Element: 0603223C Project Number: 45

Title: 5%stems Analysis/Battle Budget Activity: Advanced Technology
Management U) Development (02)

I. (U) INT=NATCNA CCP:-RATIV E A-REINNTS: Martin Marietta, the prime NTB
integration contractor, is working with Ferranti of the United Kingdcm to 1)
identify issues associated with the in:ercperability of a Eurapean test bed and the
N73 and 2) to develop experimental design concepts to supcort the evaluation cf
s:rategic defense system and theater missile defense architectures. The extent cf
the cocoerative effort is yet to be determined.

A J. (U) M!ZE'-7CNE S=DULE:

-Y 1933_- Early Analysis Capability, Early Operational Capability
?F 1939 -Prctotype Capability, Other Early Capability
7- 1990 - Cmplete NT. Construction, Core Capability
.F 1991 - Continue evolutionary develccment of capability to conduct simulaticns and

exzeriments in sucort of s:ratecic defense system evaluation activities.

UNCLASSIFIED



UNCLASSIFIED
F! 1390/1991 BIZIM LT :L-=&T_ DESCRIPTIVE SLUWA)IY

Program 7lement: C503223C Project Number: 46
t' T~~:Sses~nivi n te Budget Activity: 02 Advanced Technology

management Develcpement (U)
.rcject Titl~e: StrVte-gio Defense (SZS! P-hase I Engineering (U)

* ~ A (U) R!SCERb=-S: ($ in Thousands) T oa

Nzer& cua Et Est Est Como Progra
T it Ie
SE Phase 45,201 63,4170 125,210 15, Continuing

3(U) 3:?3 :PcNOr" MISS:cN RzUR!vB37iNTS AMD SYT.M 4 ;~L~!

(U) This =roject su-corts the syistem design the SZS. Th th-reat is the
zallistic .i;ssile nuclear deliverv cacability of z oviet Union. Recognizing
t-at no ccmorehensive stratecic defense systemn could be decloved all at once,
th ,-e conce~t c f -:hased s*:stam has *beeni structured. Goals of a .ase I systemn
are:

U. :aen%, the Soviets cfidence in the military ef fect iv"eness and
no 1 iic al':tly c f a ballistic missile attack;

2. (JU) Secure significant milit-1ary capability for the U.S. and its
allies to dater accassion and suc: ort th eir mutual strategy in the event
deterrence should fail; and

3. (CU) Secure a defense-domninated, strategic enivironment in which the
U.S. and its allies can deny to any :ctential agressor the military utility Of
'calistic mizzile attack.

CUJ) Phase T off SZE would be sized and given sufficient capa-ility to
acn-eve spec -:c military and policy ob-jectives and lay the ground wcrk for tne
decployment of sub'_sequent phases. Phase I would concentrate on boost,
=cst-bocst, and late midcourse intercept layers. The boost and post-boost
latiers could consist of space-based, kinetic-kill interce-tors (531) combined
with s-urveilla-ca and tracking'satellite sensors in geosynchronous orbit. The
late mridcou,,rse zhase interceot laver could consist of ground-launched

interentor .rcminad with ground-lau;nched surveillance probes or space-based
sur-le~llanca o.latfsrms, to destroy1 nuclear weapons that were not. destryed in
th-e boost or =cst-bccst laver defense. Suibsaquent phases of- de-loyment could
aucment and uncarade Phase I assets.

(U) The major- project activity is tie Phase 1 System Engineering and
Integration effort being conducted by a competitively selected cOntrActor
support ing th"e program, in defining systemn requirements, coordinating system
iterface recuirements, allocating functicnal requirements to the Phase 1

elements, and participating in integrated systems testing activities. Included
i; this cect is a Phase One Engineering Team (POET), compocsed of
not-for-Src!.it me.mb:-ers, that supnorts Phase 1 and follow-on -hase architecture

and threat definiticns, as well as performing engineering trade-off analyses.

UNCLPASSI1FIED



Program --lernent: 0603223C Project Number: 46
PBT~' Vte vstems Analysis and Battle 3Budget Akctivity: 02 Adv-anced Technology

Management Develcmement (U)

C. CU) M=C3-4 I.coI:I-M.~ 7D PAs

I1. (U) FY1983 IAcm-lishments: Under other projects within ?rogram
B-erneat 0603222C tefollowing were accomplished:

c (U) The : ?Phase Cna-Zngineering Team was initially lormed in November 1987
With'-e meml~ers Jcining the team during the year.

o (U) The Svstem. Znineering and Integraticn contract to develcp a
systarm design was awarded to- General Electric in May; 1988.

2. (U) FY1939 Planned Pro-aram:

o (U) 7-stabl-ish an integrated system engineering network located at each
element and execzting agent across the nation to- develop the MDS Phase I
system design.

o CU) C:aduct an interim review cf systemn requirements and system design
activities tz =rzare for the System Requirements Review in MY990.

3. (U) FvY993 P-elanned Porm

o (U) F.Lnalize and flow down- mission requirements to the elements.

c (U) Cc.-nlate develccment cf and release sysitem level *A* snecofication
and eer~nent interface requirement documents.

o (U) :dent'.!y grcund- :ased facility requirements.

o (U) Ccmplete pilot Comrmand Center initial design.

o (U) Initiate and conduct zilot Command Center demonstr-ations.

o (U) Conduct a System Requirements Review to establ-ish the initial system
design.

o (U) Es-tablish a test program and -use results from,- National Test Bed
simulaticns, technolcgy projects,' and element programs to
refine the system design.

4. (U) FY1991 Planned Prcaram:

o (U) Control performance requiremnents baseline.

c (U) Enhance Ccommand Center functionality.

o (U) Co-nduct the System Design Review.

o (U) Control and ref-ine the s!stem design baseline.



UNCLASSIF1ED
Program Element: 06f3222C Project Number: 46

Title: Systems Analsis and Battle Budget ActIvity: 02 A&:anced Technolcgy
Management Developement (U)

c (U) Continue pilot Conmand Center demcns-raticzs at increasing levels
of fidelity.

o (U) C:ntinue develcpment of higher fidelit: simulations and evaluate
test results from Naticnal Test Bed.

o tU) Continue evaluation of technolcaies and effectiveness of SDI

research efforts

5. (U) Procram Plan to Completion: This is a continuing program.

D. (U) WCP_ BY: The System Engineering and Intecration contract
is nerformed by General Elect;ric, Valley Torge, PA. The Phase Cne Engineering Team
draws its members from the following: Aerospace, Los Angeles, CA; Applied Physics
Lab, aurel, M; razer La'-, Camridge, MA; EMA, Washington, CC; IDA, Alexandria, VA;
MIT/-L, Lexincton, MA; Mitre, McLean, VA and Bedford, MA; NSA, 7t. Meade, MD; Sandia
TL, Albuquerque, NM; US-ZC, ashington, CC and Huntsville, AL.

-. (U) CCN'_ARSCN WITH Tf193g DESriPTIVE SUMMARY:

TYP-E OF I Impact on
C-UNGE Im:act cn S-istems Capabilities Imnact on Scheduler FY 1990 Cost

Tech N/A N/A N/A
Schd Systems Eeqts Review Delayed N/A None
Cost N/A N/A N/A

NA-ATIVE DES.rPTICN OF CHANGES (U)

1. (U) T=-7OCL CHA-NGES: The system arcnitecture is continuing to
evolve as the result Cf technology projects become known and archi-
tecture trade studies are completed. Allocation of system-level
requirements to elements is beginning to be established.

2. (U) SC-_HOUC-ES: The System Requirements Review planned in
FY1939 is now scheduled for FY1990.

3. (U) COST C -AN ES: Ncne.

F. (U) PRCGEA DCCUM?-NTATION:

o System Concept Paper 4/88
c Test and Evaluation Master Plan 6/37
o SDI Program Master Plan 4/33

G. (U) RELATED ACTIVIT:ES:

o Program Element 0603223C, SARM (System Analysis and Battle Management).
c Program Element 0603220C, Surveillance, Acquisition, Tracking and Rill

Assessment (SA=2A).
o Program Element 0603222C, Kinetic Energy Weapons (KTi.

1.r, ,
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Program Element: 0633223C Project Number: 46
PE Title: Systems Aialysis and Battle Budget Activity: 02 Advanced TechncTcy

Management -eveicpement (U)

o -r-cram Element 0603224C, Survivability, Lethality and Key
Technologies ( SUT).

o Related activities involve all -Services and Agencies in acccrdance with
ZcZD 5141.5, dated June 4, 1987.

c The P hase .IMS System Engineering Project has been created to integrate
all P hase I system efforts to preclude any unnecessary duplicatic cf
effort.

H. (U) OT- PRCCP lA.T7-CN FUNDS: NONE

1. iU) r.T--NAT'CNA- COCPEATIVE EFFORTS: N/A

J. (U) M"-ZTCNE- SCMDULE:
(U) Izterim Requirements Review 2Q/-Y.39
(U) System Requirements Review 2Q/F-90
(U) Es-a'lish SDII FY9 0
(U) System Design Review Ff92

UN.OLASSIFIEfl



Program 7'ement: 06032:1C Project Number: 47
PE it~e: svstems An1a_7'.s.s/3att1e Maaacement Budget Activity: 02

?Projec: T itle: TLes-, a:d 77aluatj4cn

A.. (U) PEt2CS($ in Thcusands)
P C u 1a r F!1 ~3 33 F-I 1939 T1 1390 Fir 1991 To
N am e Ac t a Estimate Istima ta !-stimate Commiete
T 'est and 1 7:z t on 5E134791935 14,977 Continuing

B. (U) :B c:':NC-. M2SW:N ~EuP~M' m ADSYS'EM CAPABI:'T ZS~

7his :-ro.ect zrov~.des fcr th e review and coordination of thne overall test
* and evaluaticr onwn t it*-ia t]7e Strategic Defense Initia-.ive Organization

(SD~ an ine~eden asessentof the Develcoment Test and 7valuation

(h)of the Strategic Defense System MES) . This includes T&!T policy and
critaria devalccment, test :1 anniig and design, evalua-tion of test results and
1t*eir di-tseminaticn, suono=rt and coordination cf rescurc:e requirements bcth
for ind.47idu al tests a:n for the develc=omen:- of future methods and sub_*systems

to esting inc1_u.ding tecocrdination of facilities, consz:ucti;cn and target
recirmensand central coordination fcr SDIC wit'- test ranges and T&E- units
i:n the Services and t-heir f ield centers . Szecific =roducts resulting from

t'his o:ojec: are the S:S Test and E-4valuatiocn Master .:lan (TIM2 ), Evaluation
Renocrts, Integratid T&7- Schedule, T&-- Facilities Iivestnent Klan, Target
Programing Plan, ED! Integrated Launch Manifest and the ED: Frequency

Su::cili~yPlan. 7This zrcject also -rcvides fcr the cversight of those
actvities necessary to- c*btain frequency support for radio frequency and
e'ectr:;-c~ti: aJ.emtes

1. (U) FY 1933 AcccmIishments:

o (U) PFresentatic- of treaty comzliance information on current testing
to the Co-ngress, support in the develco-ment of SDIO positions and
policy regarding both the IN? and STAR~T Treaties, and
disseminaticn of newd impact information on ucoming testing under
IN? Treat-i constraints.

o (U) Ucdate ofc the SES in sun::ort cf review~s of the Phase I
System tb tie Defense Science Board =3S) and the Defense
Acquisitiocn Board (DAB).

o (U) Enlargement of the Test and E-valuation Working Group (TSWG-) in
mem.*ershin and sutccrmittee structure to deal with testing

prcbemsin cr eater de-.th and broader coordination to uncover
gaps and overlaps in responsibilities.

o (U) Gatherinq and 'uzdatinq data on TE_ field center and individual
SZIO test recuirements, costs, schedules, facilities and
rescurces, criteria, measures of effectiveness, data

acquisitiocn techniqu.es, and plans for dissemination of results.

I IA
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Program le..et: !iO21:2C Project Numer: 47
PS Title: Systems Ana1':s "s/Battle Management Budget Activity: 02

c U Initiaed macr funding support to USAF Soace Division's
studies :r ne develcoment of a wcrldwide Space Test Range ISTR)
on which SZ_0 would anticipate much use and dependence in the
future. The S-2 will provide for the integraticn of existing

r ca-...i.ies and develop planning and cocrdinaticn to
- cm- testing and safet .

c .. =Decific, direct su:ocrt to individua" SDIO tests, such
as the c:1-='e in Cf acquisition to encr'pticn c-zmcnents

4.for the S7" aL Zx:eriment and funding for data gathering
a f:raft o--ecting missile =lme radicmetr 7 and szectrcmetry.

2. TU) FY 1939 ?lanned Program:

c U) Annual u:aa:2 cf the 5S T.S- and continue sunport to SS
-. ,cL.dino T.S updates, to greater develcoment

of TE7G Inzarfaces and reszcnsizilities, to the STR. st.d,
and to i~nro:e-, .ts in data collecocn sources and methods for
better a-ailability of informaticn to users.

C (U) increase and initiate new T&7 sucpcrt to the Technologies
side of S::o for follcd-on elements of the SDS, participate
in the Na:'c7al Test Bed (NT3) validation and verification
fcr SE-L users, nd imcrove data collecticn and availability
tz users.

c 12) :ntral da'veccrmeno cf ST caailities and imoie.mentaticn plan.

o (U) The organiznaion and deve!otment cf an overall SDIO targets
pro4ect is now being assigned to T&E as a new effort, and work
in this area will grow throughout the year.

o (U) initiation of a prcgram tc define and integrate data management
and analvsis canters throughout the SDI? to facilitate maximum
use of data collected by SDI T&Z activities.

3. (U) Y 1990 Planned Prccram:

o (U) Annual uzdate cf the S3S TE T and intensify support to the SDS
Phase I effort in all ways noted atove by increasing T&E support
to promising dea-on and sensor, large-scale develcm nt testing
under Techno loges that will be expanding during this fiscal
year. T E's resosibci1ities and effort for SDC targeting
will also grow.

___UNCLASSIFIED;



UMOLASSIFHED
rrcgram Element: 06P3r23C Project Number: 47
=7 Tizle: St;stems Ana.is/Bat e Management Budget Activity: 02

c (U) Additicn of STR enhancements based on the FY 1939 plan.

4. :U) FY 1991 Planned Program:

o (U) kinual uzdate cf the SDS T-- and greater invclvement and
support as testing intensifies, eszecial!v in the testing of
szecitic eiements of the SZS Phase i system, and integrated tests
across several eie.ent-s involvi"g mcre sophisticated simulation
support.

, (U) Sunport to the Technologies area is anticipated to increase at
a moderate zace, as will the SDIO targeting effort during this
fiscal year.

5. 7J) Prcaram tc Ccmzletion:

o .... ThC .E sutmort le- to t.e S77= is extected tC increase only
s~lgnt> in the cut years and hold relative>-i level thereafter as

n -1i shed testing is a::roxima-ely coffset b'y inflaticn.

D. "T _
. --___-____: Suzcrt for the small SDIO T E team is ;rcvided

by sun=crt czntractors, including Federall, Financed Research Centers and
small Vusinesses, such as the Institute for Defense Analysis, The Analytic
Sc iences Cocorat ion (onthrough FY 19391), Automaticn Research Systems, and
ano ..er contractr currently in scurce-selecticn.

E. CUr C:.-:c C 'z- r; £ESCP:Z--T'CN SLNMH--Y: This is a new project
nuer. .n the F.11933,11939 Ccngress-cnal Descriptive Surmary, the TIZ effort
described herein ,was included in the Support Programs summary, Project 07, of
this Program Element.

TY-E- OF Impac; on System Imract on
Canabilities Impact on Schedule FY 1990 Cost

Technical
Schedule NOT A-PLICABLE
Cost

NALRATIVE DESORIPTICN OF C ANGES

I. (U) TEOMNI. CMGES: N/A

2. (U) SCKE:L _E GC CES : N/A

3. (U) COST C-/;CES: Increasing costs reflect tne growth in testing and
evalua:icn activities as the S:. matures, and earlier developments
reach t"eir ex-ected test, demonstration and validaticn zhases.



UNCLASSIFIED
Prcgram -l-e.ment: 0603221C Project Number: 47
P Title: Sstams Ana-';s-.s,'3atte - Management Budget Activity: 02

. U) CC.1-.Y ECC7-ITI'.IrCN: N/A

C. (U) -L.D AI':T:ES:

c (U) Pr-gram Ti _eTent 0603220C, Sensors
o (U) Program Element 0603221C, Directed Energy Weapons
o U) ?r-cram ZBe-_ent 0603222C, Kinetic .nergy Weapons
o TJ) ? rccram Eiemen- 0633224C, Survivability, Lethalit- and Key

Technclcgies
o (U) Program £lement 0604940D, Central Test and Evaluatirn

Investment Program
S(U) Program Element 0605118D, Director of Operational Test

and Evaluation

". (U) CT1-R A?=-C=-?.ATICN FUNDS: None

7. A -(U) NTET.UN CN C:CP?.aTkCN AGE-_-TS: None directly, but T&E sup-
=crts joint tests arranged and managed by cther offices within the EDO or
thei- field agents.

J. (U) M:LESTCN! Sc- :U3: As dictated by Phase I and Follow-on Element
test milestcnes and schedules, cr updates to the TENT to meet DSB and DAB
revie's.

13 { , ,B tF.E
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UXCASSIFIED
FY1930il9gl 3:ESNKAL RT&E DES2-:PT:r72 SM14ARY

Proaram Element-: 0632:23C Prjet uber: 8

.-E Title: Systemns Anaysis and Budget Activity: 02
Battle Management (U) Advanced Tec*hnclogy Develc.ment

A. (U) P C_-URCE-S ($ in Thousands)
Ponular FY38 FY3 9 Fi 30 FY91 TloTta
Name Act ua Estimatea 1-st-im rat a Estimate C!-moete- Prcqrram
Innovat--ive Science- and Tec*hnclcgy-i

12,335 13,393 23,822 30,302 Ccntinuing

3. U) E:T:C CFM:S~cNPEU1?S~T AIM SYS=-.M r S Exzlcres
i nncvat0'7e 'b-1_nolCgies for systems analysis and battle management. Seeks

*revclutio-nary breakth",ro-ughs in all technologies that wculd make a leap in
ca~ab-ilitv for SZ1 svstems analysi4s an-d battle managemnent. The fundin;g totals
also include all SDI S312. awards, which make about a third of,6 F! 39 to-tals.

C. (U) MEGMAC~"NSAD PL.)QNS:

(U) F*Y1933 13cis~nt: lT research advanced man'; inncv.aticns for
co.nsiderat-icn *_-y ED: systam desIgners. One researcher wcn the .ZACrczier-- PrIZe
for his neural network researc-h in tracking multinlea bcdies. Cther acccmlishments
include t:he fcllowing innovations:

o (U) Calculated that the mid-course problem would be a little less daunting
because the warheads would be so clustered in the last 5-6 minutes that the scale of
the detecticn poblem wculd reduce to the square rcot of their number.

o (U SioliiedtheJoit Pobailistic Data lssciaticn llgcrithm for finding

targets in clutter.

c (U) Cu-t beam divergence by t-wc-thirds "or strin=e dcmnain carnet laser beams
to be used f--r satellite i nterccrjnun ication.

(U) F71939 Planned Prcarams: IST co-ntinue to exoicre the cutting edge of
systems and battle management techlnologies. For example:

oa (U) Cem'cnstr ate inte rsatellite laser co-municaticn that is inherently
jam-resistant, high data rate, light, and low power.

o (U) Cevelcp a technology! feasibility detchstratcr for advanced signal and
data processing by merging several independent university type research protects
into a central integratcr.

o (U) Continue the search fcr revolutionary technologies.

(U) FY1193a/1991 Planned Proorarrs: Zontinue exmlcratcrv innovations. Specific
projects cannot be predicted.

(U) SBIP. Acccmlis*hmTent and Plans: No SBIR Phase 2 has vet b-een comnleted. SDI
has selected 20 Phase 2 winners in SA/B-M technologies. A.:out half have started the
Phase 2 work. In FY33 it also selected 10 new Phase 1 winners. The first Phase 2
cm-letiocns will happen in FY39.



UXCLASSIFIED
Procram !lement: ,322C Project Number: 81

STitle: System-s k-.a'sis and Budget Activity: 02
Battle Management (U) Advanced Technology Development

D. (U) .-CR ---- .CP.- ' 3Y: Various instituticns (universities, private firms,
national la*cratcries, federally funded research centers) under contract to Army
and cther agencies.

.) C..A F J:.3 is:..-TIV- SU AMM Y: Technical acccmplisrnents are all

first-ever events.

E CF Imnact. on
C- UNE Impact cn Syrstems Capabilities Impact on Schedule FY 1990 Cost

Tech N/A N/A N/A
Schd N/A N/A N/A
Cost N/A N/A N/A

NRATrJE :-S-:P:TCN CF -:ANGS (U)
1. (U) TN-J'Cx. O-XIC--S: None
2. (U) SO-CE-S -EINICS: None
3. (U) CCST c-.:NGES : None

(U) -M CC. ITAT:CN: N/A

G. (U) P=!ATED ACT:77IT-S: IST ccntibutes tchnclcgy advances to all SM elements
and to military and civU.! a..lications. Many of technical advances will have wide
imTact cn military and civil technolcgy.

H. (U) CTHEAPC.?:.::CN .uis: None

I(U) :NEITC~CcT~:J G!MT:None

J. (U) MILESTCNE SCM-.:ULE: Not Ao-licable. Research is the forefront of
technology where events cannct be predicted.



99£ 9gn191 B:BNIAL RTE, DESC i~rE S'LJI.-ARY

Program Tlemrent: 43i33223 Project Numb~er: 83
TIe: Systems Ania'--sis & Bat-tl e Management Budget Activ7ity: 02

A.(U) RESOUFCZ!S (S ii Thousands)

j -- cect Title: Suzcrt Programs FY 3 F FY9 0 FY 91 To Total

.cZ.ular 'l.-e Actual Est st -st Ccrrm Prc
Suc:cr-_-: rrams 22,862 53,269 70,558 70,371 Continuing

B. U) :E :3:T:-CN OF MISSbONP!QUIR:.EM IT AlD SYSTEM CP.riIS

'-Tis proj~ect provides funding for Amny and Air 7crze program management, the
t- aS4r-teci 4._ De feansea Initiative Institute (SDII) , the Advaaced .e'search Center (ARC) ,

and t.-e Procr am Planning function cf the Strategic De-Fense Ini.ti;ati.ve Organiz-a-

I . "N The Armv and Air Focrce funding covers ex~enses for civilian personnel,
travel 'TY), trainino rt, co~mmunicaticns, inforniaticn mnacaement, utilities,
crint:;ng and recr-.duction, su;;lies, equipment, and contracts for- research and
sucCrt services.

2. (U) The SolI, which has not yet been estabZlished, wculd serve primar-ily as.
a systems engineering/systemas integration FFfCfor the SDIO.

3. (U) The A-RC is an advanced co-mu-tatio-;n techaclogy system providing the
ccerational test bed fc.r resolving BM/C3 issues for- the SDI pro:gram.

4. U) I-le 3D0: ra.ictrat of rcamPlanning dev;elccs and prepares the Sol
Prooaram. Ma7ster P lan .for the tec*hnolcgy and systems efforts cf the Strategic
Defense S-1sten.

C. (U) P.-CGAM ACCO.'MrSY.EFMZNTS AND PLANS:

1(U) The fu.nding provided to the services by this project enables them
to centralize recuirring operating costs so that funding for technical research may
be devoted sclelv toward that turmcse.

2. (U) The zOII would conduct stuidies and 'analyses of emerging technologies
and svstems conceots. The Institute's functifons would include, but would not be
limited to,

a. (U) identifying and evaluating existing and potential technological
advances and systems concepts;

b. (U) reducing t:,e costs and increasing the effectiveness of both basic and
ac-lied research;

c. (U) advising S01O on Ithe utility of integrating each aspect of the Sol
programn;

d. (U! assassing and developing evolving technical req*uirements,
arch itectures, and test bed requirements;



UNCLASSIFIED
pr:zram Element: 4.341_3 Pr~c ~,e:83
7T l:.._, Systems Anal -sis & Battle Management Budget Ac:lvity: 02

e. (U) integra:ing offense/de.nse scenarics and analyses into useful

conclusions;

f. (U) framing issues for decision by SDIO;

g. CU) developing and maintaining a data base on active S! projects and

caza-ilit;es, and co:tinualv analyzing these for overlap, du:plicaticn, and
C oC =Crt*.ties for cocrdinaticn; and

h. (U) cccr-. ating technical tasks and serving as a liaison with the

mlitar; services, industri, universities, and governmeat laboratories.

3. (U) The ARC will supcrt the SDiO Milestone I efforts in the 1990's.
Current facilities at Huntsville [US Army Strategic Defense Czmrand) already
suport Phase I ar:hitecture analysis. Furthermcre, it represents the only opera-

cnal, h igh-fidelit simulation cacable of providing end-tc-end 3M/C3 issue reso-
.. t. rch 192 .. fter th is time, the ARC 'will bezzme a :.a"cr element of the

National Test Bed.

4. (U) The funding for Program Planning enables S:7O .to establish master
schedules of technical and prograrmatic milestones, develop descriptions of tech-
nical program content, and evaluate program progress using risk assessment, tech-
noloav maturation, and critical cath methodclogies. The Directorate of Program
Planni...ng acm!ishes these tasks through its Long-range Planning Diviscn, Near
Term' Planninc, and Planning A.nalysis Divisions.

D. [U) CE :EC?y.ED BY:

.U) Primarily the civilian employees of the Azn.y Strategic Defense
Cc,,.-and (Huntsville AL and Cryistal City VA) and the Air Force Space Division (Los
Angeles). Civilian personnel costs comprise 60% of the support programs funding
provided to the services. Work is also performed by the followina malor contrac-
tors:

Integration Support, Ford Aercsoace Division, Los Angeles (A)
svszems Engineering Support, ANSER Inc., Los Angeles, (A1)
C&M for Simulation Center, COLSA Inc., Huntsville (Army-)
Systems Engineering Suc:ort, RC Inc., Huntsville (Arml)
MIS Scftjare Maint & O:.s, Hewlett Packard, Hunstville (Army)

2. (U) A specific site and organization (or organizations) have not yet been
selected from which to form the SDIi. The Institute, however, would probably be
located in the Washington D.C. metrcoclitan area and initially employ abcut 50
prcfessicnals.

3. (U) The ARC is presently n:erated and maintained by CCLSA, Inc. at the
Army Strategic Defense Cornmand in Huntsville.

4. (U) The Program Planning function is perfcrmed 'v t:-e the SDIO Directorate
for ?rcgram Planning with data base management suzport ser:ves provided by TA.C,
Inc. and olaris, Inc. I



UNC]LASSIFIED
Prcgram Element: #0603223 Project Number: 83

,Tite: S stems Analysis & Battle Management Budget Activity: 02

--. () CCN=A-JSCN W 7T 3 F"9 DES-IT:E SUJWvARY: Szz port programs have not been
secaratelv identified in previous su-bmissions.

IMPACT OF CO-ANGES

-,:;GE S s-em Ca azilities Schedule udget Year Cost

Tech None None None
Schd None None None
Cost None None None

NA-2.AT!VE DESC!PTICN OF CHANGES
1. T-- AZ C.ANGES: N/A

. zCTE CHA.NGES: N/A
3. C iST AC- ES: N/A

(U) .PCG.-M CC_ _-NT.'CN: Services submit detailed justification using SDIO.
ucrk Package Directive format to dccument each year's support program require-

ments.

G. (U) RELATED ACTrVtTrES: Supcort programs funding for the Army and Air Force
are also found in each of the other four SDIO program elements under Project 83.

I- (U) C - THE?- .? .- FUNDS:Ncne

. .(U) ,NT .N ,,CiNA COCPE-ATIVE AG?-EMENTS: None

J. (U) M:LESTCNE SCE:DULE: N/A

UNCLASSIFIED



UNICLASSIFIED
FY I;90/199 BIENN: .PT&Z DES --I PTI ME SUW .R Y

?rccram. Eement: 0603223C Project Number: 85
PE Title: Systems Architecture Budget Activity: 02 Advanced

and Battle Management Technology Develc-ment

A. (U) R-escurces ($ in thousands)
Pr=ect Title

FY33 Ef39 FY90 FY91 To Total
Pon'ular Name Actual st Est Est Comclete Prcararn
Tenchcz'; Azolinaticos:

1,463 2,710 3,000 3,000 C:ntinuing
Medical Free E.ect-ron Laser
T 17,000 17,567 19,967 19,965 Continuing

,I Tctal P.roject 85

13,468 20,277 22,967 22,965 Continuing

3. (U) 0.7 FES.rTION OF MISS:CN PRSQUiZMZNT AID SYST_. 1-M:IIEs:

7- reszcnse to Congressional and Presidential initiatives cn
cc-.,=, -t;-.,eness and technclcgy transfer, -h- Technology A::licaticns Program
was eszahLished in 19S6 to make SM tachn'coq' available to federal agencies,
sta-e and lc=! governments, and U.S. business and research interests.
The C'jec:ive of this program is to develop and support the transfer of SDI-
derived technclogv to Department of Defense acclicaticns as well as to cther
federal, state, and local government agencies, federal laboratories, universi-
ties, and the domestic private sector. This is being acccmplished by:

o U !dencifying potential private and public sector a::lications for
S:: technclcgies;

c Evai-at.ng the correrci -.a potential of Small 3usiness Innovation
Riesear:h (S31a) contracts awarded to small businesses and minority
and disad;antaged organizations;

o (U) Using the Technology Applications Information System (TAIS),
a mcdem-aczessible computer data base which currently contains over
one thousand SDI technology abstracts;

c (U) Crga..izing technology applications conferences and advisory panels
to provide individuals and organizations the infc.maticn needed to
make the business, licensing, and royalty arrangements required to
accelerate the technoloc-a's transfer;

o (U) Working with the militar-i services.and other Department of Defense
agencies to plan for the utilization of SDI-related technologies in
on-going and future research programs and chair the Joint SDI-
Defense Technology Applications Panel to review potential
applications.

Most of the funding in this project, however, is allocated to the
Ccnarassionall'i-directad Medical Free Electron Laser (M:EL) P.rcgram. The M:-E.
prcgaram seeks to develop and enhance free electron laser technology and to
assess how the unique characteristics of FE.s may be exploited for applica-
tions in medical, biophysical and matarials science research.



UNCLASSIFIED
Procram Element: 0603223C =roject Number: 85
=E Ti:e: Sistems Arzhitecture Eudget Activity: Advanced

and Battle Management Technology Development (02)

C. (U) PRC-RY. !CZ.S"_LISr~NT AND PLANS:

F? 1933 Aczc:l.ish-ments:

c CU) :dent*f: a:icn C more than 35 zhc:oactive dyes which enhance the
capabii:" of lasers in the treatment of cancer;

c CU) Deve cmen: of a =rocess, ncw ia use in many hcspitals, to fragment
kiinev stones using a pulsed dye laser;

c (U) Using a free electron laser to cleanly cut live bone withcut the
charring cr burning usually associated with the use of the laser;

c !U) Progress in the use cf a photcactive dye and a laser as part of the
treatment for some t'rpes of bone marrow cancer;

c CU) :evecpmen: of a process to combine laser and balloon angicplasty
as a et:ter way to clear blocked blocd vessels;

o 'U) Use cf the laser in th.e welding of small blccd vessel in place of
s*:=res; and

c CU) 2-e-sar: n w*ich has r.uc.d a metnod for cleansing donor biccd in
bbood banks of viruses like HIV tAZDS), Herpes, Hepatitus B, and
measles.

(U) FY 1939 Planned Prcgram:

Ccntracts with un to 10 His:crically Black Colleges and Universities/
Mincr;t" Ins:I:ticns (HC7J/MI) will be awarded to affcrd these HBCJ/MIs the
:crt...n. t: understand the cjectives of the M ?--rgram researzh. After 6

rcnths, three contracts will be awarded to H!CJ/MIs for a three year research
=r:gram. Contracts will also be awarded for the development of un to three
full clinical protot'pe radiopharmaceutical delivery systems for positron

emisscn tcmcgrazhy diagnostics. Research under the MFEL Program will continue
at the current research institutions.

(U) F? 1990/1991 Planned Program:

The Joint SD-nefense Technology Applications effort will continue to be
emphasized, and the review of SDI technology for inclusion into the Technology
A=:lications Information System ccmDuter dati base will be maintained. Addi-
ticnal a.eetings of the technology applications panels to review SDI technology
for potential a::lication in biomedical research; electronics, communications,
and computer technolcgy; pcwer generation, storage, and transmission; and
materials and industrial processes, will be scheduled.

D. (U) WC*:x PEPYCRXD BY:

(U) Medical F.e-e Electron Laser Program research is being perfcrmed at:

I . Masaachusetts General Hoszital, Camridge, MA
2. Uniersitty of Utah, Salt Lake City, UT
3. Northwestern Univerzity/, Evanston, IL



UNCLASSIPIED
Program Element: 0503223C Project Number: 85

Si -: :stems B:nhtecture 3udget Activity: 02 Advanced
and Battle Management Technology Develcpment

4. Bavlcr Research Foundation, Dallas, TX
5. University of California, Irvine, CA
5. City College of New York, New York, NY
7. University of Southern California, Los Angeles, CA
3. Uniformed Services Universitv of the Health Sciences, Bethesda, M
9. Duke University, Durham, NC

1J. Stanfcrd Uni7ersity, Palo Alto, CA
ii University of California, Santa 3arbara, CA
12. Vanderbilt University, Nashville, TN
13. National Institute of Standards and Technology, Gaithersburg, MD
14. University of Michigan, Ann Arcr, MI
15. Purdue University, West Lafayette, IN
15. ri.cecon University, Princetcn, NJ
17. University of Scuth Florida, Tampa, FL
13. Universityi of California - San Diego, La Jolla, CA
19. University cf Texas, Austin, TX

E. (U) TH -Y 1933 DESPTIL- SUMMARY: This program was not
treated as a separate prcject in the =revicus sutmission.

TYPE CF Impact on
0 NE I:act on Systems Capabilities Lmnact on Schedule FY 1990 Cost I

Tech N/A N/A N/A
Schd 1 iA N/A N/A
C:st N/A N/A N/A

N~ 7 DEECT-.:PTrCN O0 CAIcNGES (U)
1. (U) TEO-YIcAL CA1GES: None
2. (U) SCHE:ULE CANGES: None
3. (U) COST CHA4GES: None

F. (U) Proaram Dcc-nentation: MFEL Program Management Plan, October 1983

G. (U) Related Activities: SDIO Diretced Energy Program Element, 0603221C

H. (U) Other Accrcriaticn Funds: None

I. (U) International Cocoerative Acreements: None

J. (U) Milestone Schedule: Not Apclicabie

i i Q Q I Ip



UNCLASSIFIED
FY 1990/131 31 NIAI .ar2r DESITNVB SUMWilY

Program Element: 0603221C Budget Activity: 02
Title: Surviva ..lIit ", Lethality & Advanced Technolcc. 7evelccment (U)

Key Technclcgies (U)

A. (U) P.!SCUP.S S in Thcusands)
Project FY 8 Fy 89 FY 90 F! ;1 To Total
NbT Actual st Est s: CCmn Prcg

50 System S ...,ajli,., (U) 91,305 102,991 159,450 21!,114 Continuing
]-l't rarg: :-lazdenin (U) 53,541 62:213 124,434 1 23 Continuing

52 Pcwer & Pcwer Conditioning (U) 97,204 99,509 205,295 215,979 Continuing
52 Sace Transzcrtaticn & Su==cr:.U)79,553 55,000 124,809 154,750 Continuing

c54 Materials aid Structures (U) 24,390 30,731 63,423 3i,061 Continuing

55 Countermeasures (U) 21,245 22,270 34,994 42,356 Continuing
31 Innovative, Science ; Tech (U) 22,500 13,376 40,905 43,610 Continuing
33 Sucport Procrams (U) 23,131 15,243 3,472 3,573 Continuing

T"OTAL F? ;CC-NM- T (U) 429,574 406,242 776,737 947,576 Continuing

B. (U) B.------ £ CF ELEME'T: This program element is one of six
established to imolemen: the President's Strategic e . nse I.itiative and pro-
vides fcr develonment of key technolcaes, such as snace launch, and for
research into critical issues, such as weapon effectiveness and system surviv-
ability, which must be separated from the system or technclcgy :roponent to
ensure impartial assessments. Specific activites include:

1. rU) Develczing technologies and tactics to ensure the functional
sr-,L'ab y .. of =ctental elements c! a strategic defense system in the face

cf a determined Scvet eff-r to render it ineffective.

2. (U) Reducing the major uncera:- es in SZ! s knowledge of weapon
effects and target vulnerability thereby providing essential kncwledge needed
by system designers trading off system size and technical apprcaches.

3. (U) Develcoment cof electrical power generation and conditioning
technolcgies for strategic defense elements requiring large amounts of
specially conditioned electrical power.

4. (U) Develcping technolcgies to improve significantly sace
trans:crtaticn and supcrt ca-abilities including transortation to orbit and
reair/resupply on orbit.

5. (U) Performing research on materials and large-scale structures for
elements of a strategic defense.

6. (U) Identifyting likely Soviet countermeasures to strategic defense
s'istem conceots and/or individual system comnonents.

7. (U) Prcmcting research in fundamental science and engineering in
technical areas anclicanle to ballistic missile defense.



UNCASSIFIED
i~~go/iggi~- 4:NiA -D& DE-PTv SL'ARY

-:rocram 7_ement: Oi33224C Project Number: 50
Kie ey Tzec'-nc1Cgizs Budget Activity: 02 Advanced

Technolcgy Development

A2 U) RP.ECU=-S I$ in Thcusands)
Prcect Tl:a ~vv~lt Proj;ect

FY 1933 FY 1989 FY 1990 FY 1991 To Total
:~~rNate- Actza' Esiat7stimate E-stimate Comle-ta Dpraram

_7; va_ t.191,305 102,991 1E9,453 213,114 Continuing

',U) 3 r:E R S 'N CFF m23:S-CN ?2.QUIRFENT AND SYfSTEM Ck?.t22,ITIE-S:

(CU) The S-.;rviv7a*b-ilitv Project is resonsible for assuring that EDS can
su-r7've a determnined Cefense Suppression Threat (BET). The FY. 39/90/91

Sur~va2. ty ro'ect will focus cn ensuri.ng approoriate sur-iivability
t~...co~ydevelznents will s-zppcrt Full Scale Develc=.rent (D)for

='-ase I '-r~s. :ss-ues addressed in this Project incl-de S;r-:iva*bility-
Anal-s~s and Mcdelinc.; Technology Development; Technclcgi Transfecr; and

TsVa1'da=t_'n, and Zval-.aticn. Threat Def initicn -_es~ons.4*:ili.tv,
f:zrmall-i a r.aszc:s4oiit7 cf the Survivabilitv Project, has been
transferred to ?rocgram E7la-ment 0603223C.

1 .(U) tvAnialvsis and Modeling -The Surviv-,ability Project
,,as s-c~wn that 'individual sur-:ivabilitv cmticns vs. Individual
t-nreats* is an adequate asprcach for SDI survivatility needs. Studies
..&ie snc',in t'hat b:y comb iningq sui'tes cf surviv*,ab-iiy enhancement
c::;.CnZ, COSt-effeCtive-, S'In.er;.St.C su'r-ivability results.
2.1(U) Techn.c1ogy DeveLccment - Survivability technologies fcr P-hase I
are being develcoed and demcnstrated fcr prctecticn against ZSTs.
3.(U) Technolcgvi Transfer - We are requiring contractors to develop
and imolement in;fusicn plans to incorpcrate available technology.
4.(U) Test, Validation, and Evaluation - Aggressive Above Ground Test-

%J .1 'AC1 a .z l Z 1j u~ acccmplished to prove
technolo-1gi;es. The Integrat.ed SurVivabilit-I Experiment (INSLR.E) will
comp-rise a majcr pcrticn of the FY 90191 effort. This program vali-
dates su4rvivabilitv technologie-s in as near to cloerational configura-
ti;cn as ccssible -ricr to MS 11.

(U) The abcve items, taken as a whole, will provide S-L.S with the vali-
dated technclogies aid concepts necessary for overall S:S survivability.

C.CU) PP.-CC,2IY ACCCM"MTISEM!ENTS AND PLANS:

(U 1Y 1933 Accc-mlishments:

c (U) Defensive Shield Demonstration (DSD): preliminary designs
ccmpleted, continued laser and KXEW tests.

c (U) Develcced optics vulnerability/ database; began hardness
imcrovements.

c (U) Performed additional ACTs on newd optical coating techniques to
demcnstrate JCS or higher vulnerabilitV levels.



Pro-gra'n Element: 2512 4 C Project Numbter: So
'~"~z: ~e~TecnooiesBudget Activ4i:y: 02 Advanced

Technology Cevelocrneat

c (U) '--afined analytical tachniq:cues to predict sur-livabcility levels of
cttic-al com.=onents.

o (U) Demonstrated Laser Hardened Materials ZEvaluati~on Lab (L?-24EL at
120J k~i laser cutzut.

oCISelectzeo. mat-arial and design for- =rztcty-e shie Id against
=el.ets and lasers.

o (U', Zec:aed l.aser hardening technology for- SDI comoonents.
c (U i Condu;cted comzcnen: l~aser validation tests ofl sensor train and

ex,-r-a-! de~lcvatle antennas.
o (7j) r.),:ermined erlim(Be) mirror manuf actur .ig process

,zidelines.
o (C comleted first cycle of AC- vulnerab*ilitv data base development

for er~rv-admim-Tlluide(HgCd~e) 12 deteactors.
c ()ested comoonents in praparaticn for Minp -al Quarry MGT.

0 C) ~s5~e ur abii-tech-nclcgy develcz, ent to suz.=.ort Phase I
sb;Milestone 1I:

-)Laser hardened structures, adhiesives, radiators, attitude
controls, and insulation for SBt and ESTS

-U) Laser evaluation cf mission critical otical sensors
-WI iu:earharlening for com-cnents, c--t.cs, and structures

for Sm---------------, and IGSTS.
'JU) Lae and KZ szacecraft shields for STS and S31

- IMa~zerial!/connzonent ch-aracterization, evalu-a-.ion, and
vahda~onc: survivability technolcgy

- WI Ea~oa~o f NP3 and H-.M/E-- threats against hsI
EZements

o (U) Active tech-nclcgy efforts in FY 1939 include:
-:U) Short and long term tactical deccys for lo'r and medium

earth'- orbit satellites
-C)Cztical and Tlectronic Count-ermeasu4res (CC04/EZ4)

U- WI zment- soft-dare circumvention/reconf iguration, BM/C3
si.gnatu.re reduction

- C) Pr--deplcvment and ccerational technologies for
ground-based Elements

o (UJ) Validation and Verification testing of szrvivabilit',i
technologies via ACT/UG", in surpport of INSURE

o (U) Conduct systems su.rvi,4vabilityi/assessm-ents, generate
s*uryjv;atil-;'ty szecifications, develcp technology. requirements,
co-ndu-ct tests and evaluations

(UJ) z'Y 131) P:Ianned :rocaram:

o (U) Continue efforts from th.e F'Y 1939 Project to su~ncrt Phase I
techinology requirements.

o "'U) Conotinule tachnnclogi/sur74ivab-ility programns from FY1939 Pro~ect:
-U) Taser Hardening: Hardened Comr.onent,tDesigns, Hardened

L 4


